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(57) 

3tlSlla±J£»e«15r. 15g. 15b*qBiS3 
ilT* 0 ^fe/B15r, 15g, 15b±£«K&16#SSag 3 ft*t 

Ol£8Ula£«J 9itttfc^S«#Wll±£»feJgl5r,l 

H15r, 15g,15b#JIM$:frt HfcHO^flLht-f x 

««*Wll-hfcaS*$^«SHKffl^iiSl5r, 15g, 15b 




■(2) 003-156616 (P2003-156616A) 



a«E»tf t «ss ^fi^wtc^ts s -arc * >-t § t 

kit. H3^^+yT®^Sfl$^JS^«?rrti<0« 
5- 7 ^ A^^tt*WW-effi«-*-& J; 3 fc, bu 

iaiiti^*iM*i-4iit««fcr*iii««iEit<o 

■/ h^'y K &;ft.T t i h Wk<?> SX/\s<r>o*> I^B#ic 

T«aKffl*6*iffi«£tifiiS:^flis^-s < r t s-^st-r 

tt 5 >f yfrvff 3 z 1 *wft t -t h ft 1 tc H L 4 CO 

iz&mmti<mf&zixx%&#7-y < fr?vh->x . m 
zmmmu yy^x -v vmz& *)M$&ixtz i>cox$> 

{ mxm 7 3 mmwmv .mm®*) &~tti#> com 
mmm±.t,zmms$:mi&Ltzm. mmmmm^mmm^. 
Mt>m^tLx^^mco^m±iz4 y? =j*. - v y-mia 

-ttdk. mm*?-? 

Wrth Z k lz£-oXBj£ZtLtii,c?>T& 0 , DMBftKiR 

*k $5-y < iufi&mm<7>£m.tizwiSLZft.x\ l *&z 



m&nz 3 mmmmmismcoMifitK 

$m&m#t<m&zmttmz&m2^xx$r* 
ztiz£->xffhti. imox*-* yxt&mstuzmm 
comxfacomgitfx ? - 7 j >V9 co^MWHztm t 
x ^&it wmt^mmm7 tmco* 5-7 < >v 

[ii^3S9 3 6 & ^ l 8 w ifW' iz%m<nz} 
j-y-iivtk. 7—7 ov$> co&mmtmm 2 ti 

rif^JS 1 0 3 n^T9CHO^il»«frA«tT^ 
tOOO 1 3 

[00023 

T Sa^*d 1 /£< ffiffl $ ^T v \& . ftfi-pJi , ?S H B B Ji * 
&/LT#f fi-f 4 0 *> . -^JC0^iI^5- 

7-f/^^ESLT7;^9-^Sr»rfi6fc Lfc*5- 
JSEflSatA^SSC^'sTV^. *5-7 <>V5\±, mi 

imillZTKfXofc^ tf*>X*?7°7?,+ >y7mz£*) 

mm^ittiTammms 0 i<jo*h±*= s r <#> , g 

<«S> , B {#) Wiei502r, 502s, 50 2 
fRSjh.TV^4„ 3^«fel502r, 5 02g, 5 0 

KW503±(ClTOfflKrif3&»i5,«r4 ®H««SlJf 5 0 5 
**»(t6ft.4. «S^5 0 3{±, ffif502r, 5 0 
2 g , 5 0 2 b*^fig§;fi^®T(0^ffi@IIS:ffii6T 

¥iit:-T4 . mm&rn 505 *»jjtrftrD-k^fc*j 

^t«M502r, 502g, 5 0 2 bfOf^^^ 

<&zeommx'&is,-ztL&> 

[000 3 3 ZeDXo%:mm,cofiJ~7 4 iVfZWkt 

(#) . G (K) . B (#> «fM502 r, 502 
g, 5 0 2bfr»jftLfctt, £^3fe(O^»5 0 2 
r, 502g, 5 0 2 b<?)iJl^ft»Sji5 0 3 ZBfot 

[00043 {Mm 5 o 3<mmirmk lxi±, m^m 
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5O3er>$fflZ : ¥mz't&£T?t&mi%?^li>cr>0>^ ft 

mixtemmtfmsiix ltd m^mcom^ 
nth*). *<o*s» s «s»i 503 <rmmm£ h o % t<± 

ifi^, i vfcrfpfi-f v*x h Lfc»«**SI*35 
iix^h, 

[0005] Witf, «BBT9-3 29 7 0 7^«fc: 

5 0 3*«jft*4;Srifc&*!i3fvov&. itfxfrg&L 
>f yj7^x-y h}£tcJ:9, Hi 4t-^± #9- 

*u "fffismitzm, trnMrnixm^t^^mx 

[0006] 

tmwmsiiAob-ttmB} ifri%&t>. m-n 
mvii^mmiftit: t » ■ 1 5 * 3 

<OX^y«J5 1 3 aiWt0*#J:D*<*-3T*9.b&* 
«fl$fc<?>ftHR5 0 3 oOTOTffifc* 

^fMHHtS 0 3 WfcSltfcifl&JflUWfc** ■/ 7° A 9 
[00 08] 

< t 4» 1 o£ft?&-t£ 9 . *WH^)* 5 - 7 -f 

smxmxhix, «wtt±e*&fft3Mt'r«*& 
[0009] zntu-v < iv$<nwk-timz&w&. 



x\ wmfr^vvmtwmwnytfmbtzh, itz& 

7-7 4 A-^«*«rfH«****fi4^ i 5 cam 
[0010] i^*M«*7-7 * A"*<0«ft#ifc 

as loo, mie-f y ^ i/x -v h's v k t i«iss«#«fc 

0«7.^ yT-m?tt-&ffiK^li^(D«l|fe^* 9- 
[0011] y^i/x -v hSrfflv^ffi^^C 

mzit&mmte. Mmtsmm&m&izibixvt 

%&m$th<7)X\ x*c-*ybx**?ycr)i%%. (Kfi 

») c*5v>rM^*cf^~t*om^. ^wm-nrnz 

yXy^^«Stffi|ffl^ffi?SSrttifJ Loo, 4 y^x >y 
r^tktc. im0>** J r>X*%fSLZtihW&W 

± ate fwatf»o«feit!i«-*oT. 

tv«i# [swt«> a* 9-7 4!V9<7y$ymm& 

It, ttHc0K&Mj:ii. 7,^^yB*(c^>-^^x-y h 
[0012] *«BBteis^-c, 

«f, 4 y'x >y hffiCfc QttHRfflffrAfflEfcttffi-fi 
»tf^SSo«£^^, A^oiiSff S >! i: A f t' 

* . ««««»oi»f«Kfc:<.at«K*ra?r 4 - 1 **? 

[0013] afc^^Hti, WieMWlS^fe^T . 

t *. xmteii, imm<mmz4 -y 
htffli^w, vmmzw!8.i£obix^i>m<m 
fttzmixmttBLzmtzit&zbtmi&x'&o. zti 
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[00 14] &ttwmi)7-y 4)V?<nWfcfim 
it, MGtt&JMMUWft'. 'f > ? ^*x •/ hScfcJ: 9* 

-fkS**iist*L"C*5 0. K#fe*«ftifii:frie* 

■Cff 3 fl*J£k £ k & . 

cooi5] *«w>*9-7 -f mm±izm& 

J-7 iiVJXlb^X . 1ffiW3mtM>'?Vxvbm 
fciWS tit: h coTk K> . 8fimoXiBgl£«t 1 

■k-iypitx* hmtc^om^-t&ztizx^x, 

\,ixm$giwzm&izitz t. #7-y <)v*ff>wm 
h. zttizx 0 y tj* 5 iztmtmszj* 
[0017] 7-74 . mimmm 

[0018] 9-7 4 fl^ti. S8t##<7>ife 

7-74 ^9<rym»±<r>mm$, mmwrnrnzmtL 

fci><okfr£, 

[0019] *mfa*y~7 4 )vn±. mmmmm 

>f v^i^a: h^'y Kk *G£ffi#&k tf>&g£fB*fft<J 



[0020] ^(flcoJBUiSSEJi, *fHB^*5~7 -r 
/k?k. «^?-7-f^^fRajR*W*SiiT^4M 

fcstrtiMSiifewmseKk. mm* 7-7 4 )i<?tm 

co«&^SS*^«lfC=Sr4£k*#ak-r*. 

[0021] xmiawtsgmizztaf . amasnr 

■yTCO^HttfifeftT^S. df J fy7A7 

coisanTifltttcffi^te*?— 7-f iv$$-mt. w&M<n 

[0022] 

iwmnwmm hit, *nwiz&zmimm& 

Mffl&Wj 7~74)V9* trrfBttMrnfflX h t . £« 
j*?-74^1 0*i. *BE1 1 a±C 7h'J^xt 

il-C^4. lol^IICiiR <#) . G («) . B 
(#) <J0^f/l.*V)^ ^?frt>icZ>ZfeMl 5 r v 15 
g. 1 Sb^^^^-CiJ 1 ?, £fL^i0±**ad J:-? 

t>i5l9>4*if>f ^BB^-Ct. J: < - Xh5-f 7*ffi?d> 
9WM%Z. ZcvmmMX'&ffih^K 
[00 2 3] B2(£. 2fs^M?»«^*5-7>r7Ui?l 0 

vhmzk Olrfeai 5r, 15 s. 15bSr^-TS 
IS£§S*r-f 6fc*W)*feJB»j&&B5 lk. >f y^ ^ 
x y hftlc J: QfiBR 1 6 *»fi-*-*XStStfWfc)t: 
rttf0fil«miwa«l5 2 k Hit* 0 . Cix^^S 

114. IK1 -»3<0-f V^x-/ hSW3 1 . 3 2. 3 
3k, 4K ^^^'x -y b5IH3 1 , 3 2. 3 3«ftSC 
R»tfe#l/£»l--*3tf>IMBM4 1. 4 2. 4 3k£ 

|^K5 2li, SR4«0^>-^^x-y hSSS3 4k. *4 
^)|£^*4 4 k . «YtSUS4 5 3WH*=SW6*lT*J 
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[00 24] llv—yitV? 1 0c^«BJf 1 5 r, 15 
g. 1 5b£^y?^x-y b&^Om^&^Sfeii:^ 

arc**? (Witf, (WIT 4 - 1 2 3 o o m&m » 

#feW»J&SIB5 ll±. JBWio-f >-?^*i v b^MfcJ: 
[00 25] H3=5r^U26{±.. W>4cr>4 V? : Js. vh 

Y-mms4<^mmmm. i^w^^^KyK 

•/h7 2^iliBJ@t"^&. £O!)f|i405-f y^i^.y 
«34»±, 1 l±*=*tL.*C«lilfflSHSaLt- 

Vk'ftthtVVVjLV h^v H7 2 
i? x v ]./s..y HP 1 1 , -f > ? i^'x w httHt 2 fc . -O- 

? Vx. v h^-v kp 1 1 ai«#*f 1 1 fc <y)&«£*s*fw 

fc&i™^S&f8«3fc, y?^x-yt-«iffi2*3J: 

y#»ts«i 3 * rnvtrtmrnmc t **tx^i . 
[00263 ±£»IMS8J3W:. astx-r-^iKa 

pi t-f y?vx. -y ^^7 f 7 2«yx^6 7*^^ 

fl< J: 3*238^ 1 ll=ttLTtt**> 
ftWcSHrSli:*^ 5 i: , _tJfc*M 

•y h^-y HW1 tWLtaMR^T— 5^4 fc^SfcaHWWr 
1 l^»S^Xx->-1B»ffl56t*^^§^T^ 

[00 27] ±IE^-yh'3feftaP5ti, ^?i''i7K 
•y KP 1 £?J<¥tl«0 (XM) &£VmW.l3fo (ZD t 

^-^^Hffit . SlMMMmfc^'C+M >?>J* >y h 
**y KPl £0K2-£TT:/7^a&fK#tt 1 1 K*f LTtt 

s^jKtciss^iti^T'y vyy^-fwummb s- 

[00 28] JtffiXT— ^'MS!lSK6^, Sift^WS:* 

^ y t< p i iztt lx &M.%nmzmifi«im% e r- 

[0 0 29] IB-f^y'x? MH*2UL ^y?^'x 
■y h's-y Kfifli:fa-/9 a**|-LT«i6**lIM V 
^'x-y h's.'y Fll»-fyy^i7 h^-y h'7 24=» 

4 ^x 7^7^72 fefi&ntfflttfflftL SrjtSW 
ilttJ; 1 ), M** { tf*>iX«. . JtJE-f xx -y b'S 
•yF7 2(±, W£tfexy'*TtcJ:-3T*£fcEI»L,T 



-mxitm&mztm zttt^mnjxive i lx 

[0030104(1, -f^^ivK-/ KPlfcySW 

a,-, h'Pl (c|± s HfS»<0>'Xrt'6 7 tttati*»«7 1 fc 
ifaZtz-Ori?* -/ K>yH7 2#1 2 II ( 6fix2 

St, 12I«'fy;yx7K7H7 2(i > yxVl^6 

7 ***trarro s t w l x &mco n *r & tf& 

6 7 £ii&fiS8#>\ HS^W^fc^T^rarat^^io 
teBES^^TV^. 1 MfO'f i^x -y h^>y H 7 2£ 
gktthtl&SXfo6 7<rm*?^ ^^yx7^7p7 

Piciatt^nxv^a»(?5yx;u6 7A^ttais^* 

[00 3 13 #-< ^yy'i ••/ h^-y H7 2««iili:, fifj 
rk7V-F6 1 k«l&«6 2fcSr<ii. StliWtf 

x/^v-h6 1 bm§mz>2t<r>mz\t. tt«gg»6 

3i^J;-i>-C^t«^ia6 4 ktmt. t) 6 5 Six 

•c ^ s , «-sr»i 64t^s^»?65 mmmmmmm 
mmLx-ffitzztixte*). ^m&4km?si t )6 5b 

l±mi&U6 6£1tLX&MLX^&. 8<btc. /x*-r 
U - h 6 1 1»±, Sfl6 4i^«SMMLSi|H 

-*-&fcrt«n i 4:*syx/i^6 7*«iatt^ , rv^. - 
mmm e 2 t;i±jgs± 0 6 5 izu.msmm^m l * 

[00 32] *IWR6 203aB6 4t£«l*rt-*m 
§tl"CViS. £«E«:* ; F-6 9}i— St«0^i7 0«iaG 

&2i>-fott£^x 9\-mizmm-t& . ztuztixma 

LftSW^tcffla-?- 4«WHrate»«EL*«jt* 0 6 5 
%>\Z7t<nMmzWi& . ift-KJ: 0 . 39B6 4 t7L«Sm 
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b^s-y F7 2«!W -y httt LTii. JUE*>BE 

[0033] ±.mfflMMCl£. mteRMXmift* v 

i?x -r hmffi 2iz£ z>at#,mft& x immmm s 1 * 
^wm^y^< t ij-mmmLximmmm^m^ 

[0034] *ni$®®cfe^TMfflra!C(±, ^ft.m 

<?5-f V^x-y b^-y K7 2fc*5Wt:, &»«yX/l/6 

7 tmrnzmtx^h. znnzx 

££*W1 l±{=fii«RBMfiW«L*qWBS*l4(I«rM 
OJi^lSi S tffiTV X/W 6 7 £&&l68l«D£aSfc:o 

[0035] s fet. mmc^ AKwmrffiKLieK 

U>. #VX/U6 7j&»&<?5iB:ffl* 

* «Wt=*i SMWHttfc J: tf/± fcfcHWEtftf 1 1 ± 
tWtali 9 L^TiS- fl -5 IK (alt 0 

xm^^ttfzmm^x'h „ m^ssr-asia***^ 

1 l<^ffi^mfi^#a££TM5M£^fc§-tf\ «a 
[ 0 0 3 6 ] H7 < a ) - ( e ) i±. *»5SJi?®0*7 

lfcfflSU Ml (a) |c**J:$t=, SfCtttfl 1± 

ixu. nwcxr 5 xatRtfjav ^ti&&. a?-?* 
^kLx<Dmmza^xs^b^ntmm, mmm 



2i»rtw*tii. ^7b"rEpaffi, 7*bPv r xh 

[00 3 83 av>-c. ^v^h'J^xmicAy 
? 1 3*l&m-%>, -r**>^, 07 (b) C^rTio 

*WBl 7£jfy-J*U *9>±W£* 7Hl^^-y 
xmwmftffo. % LX . H7 ( c ) fcSVfJ: -3 

v t> jg 1 7 «*n^gi5^^x .y ^ y y&mt z> £ t 

± 0 N Jg 1 7 t/V— = V^UT. 1 3 

^^^^ffeJil 5r. 15*. 1 5 b SrSSft-fiUKC-Y 

[0039] j<>? 1 3 &i»j&t twit ix. mmm 
immmtfi 1 ) gmtfrn-i yt&X'h&nx-. z<m 

W. A -y VmzX 1 3Tmttl 

ti&m&# 1 1 -kizm&JB 1 5 r , 15s, 15b£© 

LK^i^WitfiJBlSr. 15 s, 15b 

ftggi 6««w &m&*>? i 3«±a^ 
mwmm. 5 1 1 ffiitfi^B^s s 2 * 03ibk»«-6 - 

[0040] act. S7 (d> ta5Sr*"J;dt. -frWD 1 

(■^y^) S-^ffiU £ ?*T«fe« 15r, 
15 s. 1 5b*»riti- *. **JWSB-Cf4, 
30)4 >9v3."t bmW3 1. 3 2. 3 3J-fl|Jt7t*fe 
Jg»)iaaat5 1*fflV^T. 3^«feJgl5r. 15 
g. 1 5bfeJ»3Rfc"$-*. 3fe<?)ffifl5r. 15 
s. 1 5b«»(ftWIWilH&*jh.=flrV\ 

[0041] ^J^.{±" , *f, ftW 1 ) 1 43WP*$*lfc* 
«*W1 l^fl^V?i/'i7 h^S3 1^#AL. 

3 fen (*) «0«fe®l 5 rd'^^-SSS 

(BJjR*) *»6*ftO-f y^ttttfl-t*. £^f^ mi 

(*) «#fe®l 5rS;Mtl. «Wt. R (#) <0 
^feS 1 5 r?W|?|£&ftfc3£«*|5ri lZm2<7)4 V9 
xx-y h^S3 2tCiiSL. ^iS<?)lf*<?)0^G (tt) 

UT, >^^'x y h^-y K (^) AxaSfefO-f >■ 
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(*} <?5«fi« 1 5 s«qftft3*itittKtt# 1 1 ££53 
cD-f y^y'x-y l-aSiS3 3dKSU $>m.<r>Wm<r>o-h 
B <#) <9*fe«l 5bA>6ft«MMMtSMW 

9 ZCOfk, »3«^iSK4 3(= 

jft&U ICtM >-?£S£*&$+i-CB (*) <7)*fe/f 1 
5b£flM-n>. Sris, mi—1K3<7i4 hm 
■3 1. 32, 3 3ri££vvt. Xttftffl UMffl: 

[0042] tfell5r, 15s, 1 5 b * 
>fy^ii, Mi s 2-20mPa ■ st. JXWTX"- 

-4 0mN/m-CMfc^mi^. 4 >" 

wf t , ^ y ? a^tta t fc«^fx<o y? 

[0043]tfell5r, 15 s, 15bOJP3(i, 
RGBO*)|lCloTli'*6iif ! . ftWaO. 8—1 . 2 
j«m»*BlP«ii:S;ft.ft. ■iy?Z$£mt}l£%xmt3 0 

-so *c«ajSigHT\ 3-5 #mo*«"rfi ! o <n 

|g^g4 1 , 4 2, 4 3ttffift£J:tf*i£*tt*£fllt 
S&$-40Wl«#*U>. 3fe<?3ffiai5r, 15 

S, 1 5bfc#J«Lfc»x ^-7>4 6t^K-? 
(**S) fcfr-jT-fyiJ'fclRflitHt*. wtfOtS^SD 
fBfefNi. 0iRtf22O°C, 3 0*IBH«ft:ff4t<» 

[0 0 44] 07 < e ) CSfi^C SffiS 

#11, *JiWf3»ftJil5r, 15 8. 1 

5b^±JB*Kd±3(cff»«ll 6 -t<r4? 
^, *-feSl5r, 15 s, 1 5 b^J*3ilfc*IK# 
ttlltt. fltRBti8tf*a5 2aJ«b:S*u JB4cMy 
?S'x¥hMB3 4'CafiK*ttl l«*fi!l 5r, 1 

5s, i5b tmm v * h n&w&msmm. 

ft. «ft3ttE4 5TNt^LMReft:$^.T«Hll 6 

[0045] mf&mmfnm Ltua. ftKBU l ? 



5r, 15s, 1 5b*JWW-*4 J^fcHWc, 
#2~2 0mPa-C, /X/l-TP- hiC^ttl)®^^ 
3 5* JiLh, J: 1 ?*?* U<1±5 0' ABU 
M2 0-4 OmM/mtJ>&J ) H\ 

« »&« . mmm$mfi*&*?t>\zmmt£ 

LOWlSiKIl, JWPJOBAtaHf 4ifcteJ:->TSE 
[00463 :Afi!IHint«iLi: LT«, Mi.it. 

-3sa%. ^'yryy^jo. i~3£»%, yxf 
i^y^'J a-A-i^f-Act—**- (»A l 6 2-C^jS 

#J) 3 5-6 011%, *»J:Vr-?>A'*A'Kh— *T-te 
-f-h (^2 4 7°C£Djt^J) 2 0— 4 5**%*>^5r 
•3, tt«4-8mPa • a, JXiVTV- hfcStT4S 
14^46-52° , *ffl3SA2 5-2 9mN/m-C';bS 

[0047] tt»fifc(0«8K 1 6 WJ¥ 3 ti. 
fc. ffctD9l4i:*feJl'15r. 15g, 15btc?3S 

1 4 fc#feB 15r, 15 s. 15b tco&mZ-Mm 
5C1. 5-1. 8,uniaKTJ>0, £*l&aW>«ftllM 
16U3ftWi«Wt;tt<CtiV»-C3. 0-4. OwmSSh 

[00483 %A<Ti-i y^>?x-y h^3 4TSMIffl 

SW5«L*lWrt4te»4. ifiixf-^'4ii;ffl 

ssiut-ybL, s«s# 1 1 <nmmm®.w<n}L 
mzj is*, v 7 rm 1 wat* -f y 

^i7hvy HSfl*3J:^/4feii:S«Xx-y"4S: 
3-frtlXdf^yg(0^mSrtT-5. <r«*^. ^fy^^' 

x >y h^-y h*7 2Wffi«W^rJlfi : *[*]S{iY^Wi:'S: 
6. UT. V9 fx «/ h^y H» 1 i X^KnfcfHB 
$-^T5SFtTS-4T-3fca. HV-f V^'x »/ h^-y h*7 2 

O, astxf- y'4£Y^riai^»j$-tt , ?2^^>-@ 
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. mm#t 1 1 tem&msaxR&fflBLL *■ 

■y h"v.-y F7 2*»^«MBMIfflajfli?aL*|fcmS-*-?"0, 
4 V? s^'x >y K» Kff 1 1 X*H*3Wi3!*C 1 ^ 

[0049] i x**r yz-m^it^nm^m^ i as« 
*iwrt*iMj«oaHK**f 1 1 o*w«cafl{cfl5 1 

9 14fc*€i/ll 5r. 15 b. 1 5 c fc-Ct±i«ef**S 

&mto^**&t*>x?&tmrtijtx, mmmi 6<o 

[0 0 50] MMiECtci-pT, 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve flatness of a 
protective film surface of a color filter and to provide a 
method for manufacturing the color filter excellent in the 
flatness of the protective film surface at a low cost. 
SOLUTION: The method for manufacturing the color 
filter 10, comprising coloring layers 15r, 15g, 15b formed 
on a substrate 11a and the protective film 16 formed on 
the coloring layers 15r, 15g, 15b 9 includes: a coloring 
layer forming step to form the coloring layers 15r, 15g, 
15b on a substrate base material 1 1 for cutting out a 
plurality of the substrates 1 1a, a step to apply a coating 
liquid for the protective film on a full surface of the 
substrate base material 1 1 of the side whereon the 
coloring layers 15r, 15g, 15b are formed with an Inkjet 

method, a hardening step to harden the coating liquid for the protective film applied on the 
substrate base material 1 1 and to form the protective film 16 and a cutting step to cut the 
substrate base material 1 1 with the protective film 16 formed thereon for the individual color 
filters 10. 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The coloring layer formation process which is the manufacture approach of a color filter of 
the coloring layer being formed on the substrate and coming to form a protective coat on this coloring 
layer, and forms a coloring layer on a substrate base material, The spreading process which applies the 
coating liquid for protective coats by the Inkjet method on the whole surface of the field in which said 
coloring layer of said substrate base material is formed, The manufacture approach of the color filter 
characterized by having the hardening process which is made to harden the coating liquid for protective 
coats applied on said substrate base material, and forms a protective coat, and the cutting process which 
cuts said substrate base material with which said protective coat was formed for each color filter of 
every. 

[Claim 2] the manufacture approach of the color filter according to claim 1 characterize by control the 
width of face of said paint film so that the edge of the cross direction of the paint film form with one 
scan may be locate outside the service area of a color filter , while make it move relatively and scan the 
location of said ink jet head and said substrate base material , breathe out said coating liquid for 
protective coats in said spreading process from two or more nozzles prepare in the ink jet head . 
[Claim 3] The manufacture approach of the color filter according to claim 2 characterized by controlling 
the width of face to which said coating liquid for protective coats is applied by changing the 
combination of the nozzle with which the coating liquid for protective coats is breathed out by 
coincidence in said spreading process among two or more nozzles prepared in said ink jet head. 
[Claim 4] The manufacture approach of the color filter according to claim 1 to 3 characterized by 
changing the coverage of the coating liquid for protective coats by the spreading field in said spreading 
process. 

[Claim 5] The manufacture approach of a color filter according to claim 1 to 4 that said coloring layer 
formation process is characterized by having the process which applies the coating liquid for coloring 
layers by the ink jet method, and the process which stiffens this coating liquid for coloring layers, and 
performing this coloring layer formation process and the spreading process which applies said coating 
liquid for protective coats within one production line. 

[Claim 6] The color filter which it is the color filter with which a coloring layer is formed on a substrate 
and it comes to form a protective coat on this coloring layer, and said protective coat is formed by the 
ink jet method, and is characterized by the surface level difference of this protective coat being 1 
micrometer or less, 

[Claim 7] After said protective coat forms a coloring layer on the substrate base material for cutting 
down a substrate, The coating liquid for protective coats is applied by the ink jet method on the whole 
surface of the field in which said coloring layer of this substrate base material is formed. The color filter 
according to claim 6 characterized by being formed by cutting said substrate base material for each color 
filter of every, and forming said protective coat on the whole surface of the substrate of a color filter 
after stiffening this coating liquid for protective coats. 

[Claim 8] The color filter according to claim 7 characterized by the edge of the cross direction of the 
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paint film which spreading of said coating liquid for protective coats was performed by making it move 
relatively and scanning the location of said Inkjet head and said substrate base material, breathing out 
the coating liquid for protective coats from two or more nozzles prepared in the ink jet head, and was 
applied with one scan existing outside the service area of a color filter. 

[Claim 9] Liquid crystal equipment characterized by coming to have the liquid crystal constituent 
pinched between the color filter according to claim 6 to 8 , the opposite substrate by which opposite 
arrangement was carried out at the side in which the protective coat of this color filter is formed, and 
said color filter and said opposite substrate, 

[Claim 10] Electronic equipment characterized by coming to provide liquid crystal equipment according 
to claim 9* 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a color filter, its manufacture approach, liquid 

crystal equipment, and electronic equipment. 

[0002] 

[Description of the Prior Art] In recent years, in electronic equipment* such as a notebook computer, 
a portable telephone, and an electronic notebook, liquid crystal equipment is widely used as a means 
to display information. Recently, the electrochromatic display equipment which has arranged the 
color filter to one substrate and enabled the full color display among the substrates of the pair which 
counters on both sides of a liquid crystal layer is in use. As shown in dra wing 14 , the coloring layers 
502r, 502g, and 502b of R (red), G (green), and B (blue) are formed on the front face of the 
transparence substrate 501 formed by glass, plastics, etc., and, as for the color filter, the protective 
coat 503 is formed if needed on it. The coloring layers 502r, 502g, and 502b of three colors 
constitute a pixel, respectively, and these are put in order in the array of a stripe array, a delta array, 
or a mosaic array. Moreover, between pixels, the black matrix 504 which consists of a protection- 
from-light layer is established. Furthermore, the transparent electrode layer 505 which consists of 
ITO film etc. is formed on a protective coat 503. A protective coat 503 is formed for the purpose, 
such as preventing the heat deterioration of the coloring layers 502r, 502g, and 502b in the process 
which forms the transparent electrode layer 505 which buries the surface level difference in the 
condition that the coloring layers 502r, 502g, and 502b were formed, and is made flat, 
[0003] In order to manufacture the color filter of such a configuration, on the transparence substrate 
501, a FOTORISO graphic method is used, and the black matrix 504 and after forming the coloring 
layers 502r, 502g, and 502b of R (red), G (green), and B (blue) subsequently, a protective coat 503 is 
formed first at the upper layer of the coloring layers 502r, 502g, and 502b of these three colors. 
[0004] As the formation approach of a protective coat 503, there having been the approach of 
carrying out heat hardening and forming a protective coat 503, after applying coating liquid with a 
spin coat method, but this approach's having had much futility of coating liquid, and having un- 
arranged [ to which a production cost becomes high ], since the supplied coating liquid dispersed, 
although excelled in the point which makes the front face of a protective coat 503 flat. Moreover, in 
order to rotate a substrate at the time of spreading, there was an inclination for coating liquid to flow 
outside from the inside according to a centrifugal force, and for the thickness of a periphery field to 
become thick, consequently there was un-arranging [ that dispersion in the thickness of a protective 
coat 503 became large ]. The technique using the so-called Inkjet is proposed in recent years for 
these cures. 

[0005] For example, the approach of forming in JP,9-329707,A the protective coat 503 by which 
patterning was carried out by the ink jet method is indicated. This approach is the approach of heat- 
treating and stiffening by the ink jet method, after applying and carrying out predrying of the coating 
liquid for protective coat formation only on the service area of a color filter, as shown in drawing 
14 . 
[0006] 

[Problem(s) to be Solved by the Invention] However, by this approach, in order that edge section 
513a of the paint film 513 applied on the service area of a color filter might become thicker than 
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other parts and might rise so that it may illustrate to drawing 3 5 when predrying is performed, there 
was a problem that the front face of the protective coat 503 after hardening did not become flat. 
Thus, when the level difference had arisen on the front face of the protective coat 503 of a color filter 
and liquid crystal equipment was constituted using this color filter, there was a problem that gap 
nonuniformity will arise in the liquid crystal layer prepared in the protective coat 503 side of a color 
filter, and the brightness nonuniformity in the display screen will arise by it. 
[0007] Therefore, the technical problem of this invention is to offer [ offering the color filter 
excellent in the surface smoothness on the front face of a protective coat, and ] the approach that the 
color filter excellent in the surface smoothness on the front face of a protective coat can be 
manufactured by low cost. Moreover, let it be a technical problem to offer the liquid crystal 
equipment and electronic equipment using a color filter of this invention, 
[0008] 

[Means for Solving the Problem] This invention is what solves at least one of said the technical 
problems. The manufacture approach of the color filter of this invention The coloring layer 
formation process which is the manufacture approach of a color filter of the coloring layer being 
formed on the substrate and coming to form a protective coat on this coloring layer, and forms a 
coloring layer on a substrate base material, The spreading process which applies the coating liquid 
for protective coats by the ink jet method on the whole surface of the field in which said coloring 
layer of said substrate base material is formed, It is characterized by having the hardening process 
which is made to harden the coating liquid for protective coats applied on said substrate base 
material, and forms a protective coat, and the cutting process which cuts said substrate base material 
with which said protective coat was formed for each color filter of every. 

[0009] Since the coating liquid for protective coats is applied on the whole surface of a substrate 
base material according to the manufacture approach of this color filter, the edge section of a paint 
film turns into the periphery section of a substrate base material Therefore, even if climax arises in 
the edge section of a paint film at the process which stiffens the coating liquid for protective coats, 
the periphery section of a substrate base material becomes thicker than the part of the inner direction. 
Therefore, if it designs so that the service area of each color filter may not be included in the 
periphery section of the substrate base material with which a paint film becomes thick on a substrate 
base material, the front face of a protective coat can be evenly formed in the service area of a color 
filter at least. 

[0010] moreover , in said spreading process , the manufacture approach of the color filter of this 
invention be characterize by control the width of face of said paint film so that the edge of the cross 
direction of the paint film form with one scan may be locate outside the service area of a color filter , 
while it be make to move relatively and it scan the location of said ink jet head and said substrate 
base material , breathe out said coating liquid for protective coats from two or more nozzles prepare 
in the ink jet head . 

[001 1] In the spreading method using the usual ink jet, the field applied with the coating liquid 
breathed out by coincidence from the ink jet head equipped with two or more nozzles which carry 
out the regurgitation of the coating liquid is smaller than the spreading field of the whole which is 
finally going to form the paint film. Therefore, since the whole spreading field is applied moving an 
ink jet head (scan), on the boundary (line feed section) of a scan and a scan, a paint film tends to 
become an ununiformity. While making it move relatively and scanning the location of an ink jet 
head and a substrate base material, breathing out the coating liquid for protective coats from two or 
more nozzles prepared in the ink jet head according to the approach of this invention Since the width 
of face of said paint film is controlled so that the edge of the cross direction of the paint film formed 
with one scan is located outside the service area of a color filter, the boundary (line feed section) of a 
scan and a scan is formed outside the service area of a color filter, and a uniform paint film is formed 
in a service area. Here, the cross direction of a paint film is a perpendicular direction to the direction 
where an ink jet head advances relatively at the time of a scan. 

[0012] As for control of the width of face to which the coating liquid for protective coats is applied, 
in this invention, it is desirable in said spreading process to carry out by changing the combination of 
the nozzle with which the coating liquid for protective coats is breathed out by coincidence among 
two or more nozzles prepared in said Ink jet head. According to this approach, the width of face of 
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the paint film at the time of applying the coating liquid for protective coats by the ink jet method can 
be controlled easily and with high precision, and it can respond also to design changes, such as a 
substrate base material, easily. 

[0013] Moreover, this invention can also change the coverage of the coating liquid for protective 
coats by the spreading field in said spreading process. In this invention, since an ink jet is used for 
formation of a protective coat, it is possible to change coverage according to the irregularity of the 
field which is going to form the protective coat, and the surface smoothness on the front face of a 
protective coat can be raised more by this, 

[0014] Moreover, said coloring layer formation process has the process which applies the coating 
liquid for coloring layers by the ink jet method, and the process which stiffens this coating liquid for 
coloring layers, and can consider the manufacture approach of the color filter of this invention as the 
configuration which performs this coloring layer formation process and the spreading process which 
applies said coating liquid for protective coats within one production line. Since this approach uses 
an ink jet also for formation of a coloring layer and forms the protective coat using an ink jet within 
one production line succeeding this, when working efficiency can be raised, productivity can be 
raised and fertilization is realized, it is desirable. 

[0015] The color filter of this invention is a color filter with which a coloring layer is formed on a 
substrate and it comes to form a protective coat on this coloring layer, and said protective coat is 
formed by the ink jet method, and it is characterized by the surface level difference of this protective 
coat being 1 micrometer or less. 

[0016] In this invention, the surface level difference can be held down to 1 micrometer or less by 
forming the protective coat of a color filter by the Inkjet method. If the surface level difference of 
the protective coat of a color filter is 1 micrometer or less, the homogeneity of the gap of a liquid 
crystal layer prepared in the protective coat side of a color filter will become good [ the surface 
smoothness on the front face of a protective coat is good, and J, when liquid crystal equipment is 
constituted using this color filter. A poor display, such as brightness nonuniformity which originates 
in the gap nonuniformity of a liquid crystal layer by this, is suppressed, and a good display is 
obtained. 

[0017] After, as for the color filter of this invention, said protective coat forms a coloring layer on 
the substrate base material for cutting down a substrate, The coating liquid for protective coats is 
applied by the Inkjet method on the whole surface of the field in which said coloring layer of this 
substrate base material is formed. After stiffening this coating liquid for protective coats, what was 
formed by cutting said substrate base material for each color filter of every is desirable. The 
manufactured color filter using this approach has the description that said protective coat is formed 
on the whole surface of the substrate of a color filter. 

[0018] In case the color filter of this invention cuts a substrate base material since it is cut and 
obtained for each color filter of every after forming a protective coat on the whole surface of a 
substrate base material, it can cut off the climax produced in the edge section of a paint film at the 
time of protective coat formation. Therefore, the protective coat on the substrate of each color filter 
becomes the thing excellent in surface surface smoothness. 

[0019] As for the color filter of this invention, what was performed by making it move relatively and 
scanning the location of said ink jet head and said substrate base material, spreading of said coating 
liquid for protective coats breathing out the coating liquid for protective coats from two or more 
nozzles prepared in the ink jet head is desirable, and if the approach of starting is used, the color 
filter with which the edge of the cross direction of the paint film applied with one scan exists outside 
the service area of a color filter will be obtained. If it is in the color filter of this configuration, since 
the ununiformity part of the paint film by line feed of an ink jet is not formed in the service area of a 
color filter, it becomes the thing equipped with the homogeneous protective coat excellent in surface 
surface smoothness. 

[0020] It is characterized by the liquid crystal equipment of this invention coming to have the liquid 
crystal constituent pinched between the color filter of this invention, the opposite substrate by which 
opposite arrangement was carried out at the side in which the protective coat of this color filter is 
formed, and said color filter and said opposite substrate. Moreover, the electronic equipment of this 
invention is characterized by coming to provide the liquid crystal equipment of this invention. 
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[0021] Since the layer which turns into the upper layer of a protective coat from a liquid crystal 
constituent is prepared using the color filter excellent in the surface surface smoothness of a 
protective coat according to the liquid crystal equipment of this invention, it excels in the 
homogeneity of the gap of a liquid crystal layer. Therefore, a poor display, such as brightness 
nonuniformity resulting from gap nonuniformity, is suppressed, and a good display is obtained. 
Moreover, since the liquid crystal equipment which was equipped with the color filter excellent in 
the surface surface smoothness of a protective coat, and was excellent in the homogeneity of the gap 
of a liquid crystal layer is used according to the electronic equipment of this invention, a poor 
display, such as brightness nonuniformity, is prevented and a good liquid crystal display is obtained. 
[0022] 

[Embodiment of the Invention] Hereafter, the 1st operation gestalt concerning this invention is 
explained, referring to drawing 7 from draw ing 1 P Dr awing 1 is the fragmentary sectional view 
showing the color filter of this operation gestalt. This color filter 10 is equipped with the pixel 
allotted in the shape of a matrix on substrate 1 la, and the boundary line of a pixel and a pixel is 
divided by the partition 14 which consists of a black matrix 12 which consists of a protection-from- 
light layer, and bank 13 formed on it. The coloring layers 15r, 15g, and 15b which consist of one ink 
of R (red), G (green), and B (blue) are formed in the pixel of each, and the protective coat 16 is 
formed so that these whole may be covered. The so-called mosaic array may be used for the array of 
R, G, and B, and it may also be other arrays, such as a stripe array and a delta array. 
[0023] Drawing 2 is the outline block diagram showing the example of the production line used 
suitable to manufacture the color filter 10 of this operation gestalt. The production line of this 
example is equipped with the coloring stratification equipment 51 for performing the process which 
forms the coloring layers 15r, 15g, and 15b by the ink jet method, and the protective coat formation 
equipment 52 for performing the process which forms a protective coat 16 by the ink jet method, and 
the conveyance means is established among these equipments, coloring stratification equipment 51 — 
the 1- it has the 3rd ink jet equipment 31, 32, and 33, and the 1st prepared in the latter part of each 
ink jet equipments 31, 32, and 33 - the 3rd dryer 41, 42, and 43, and the oven 46 for carrying out 
postbake of the ink is formed in the latter part of the 3rd dryer 43, Moreover, the conveyance means 
is established between each equipment. The 4th ink jet equipment 34, 4th dryer 44, and hardening 
equipment 45 are formed in order, and, as for protective coat formation equipment 52, the 
conveyance means is established between each equipment. 

[0024] The approach of forming the coloring layers 15r, 15g, and 15b of a color filter 10 by the ink 
jet method is well-known (for example, JP,4- 123007, A), and coloring stratification equipment 51 
can be constituted, using suitably known ink jet equipment and a known dryen 
[0025] The top view in which drawin g 3 thru/or drawing_6 show the example of the 4th ink jet 
equipment 34, drawing 3 shows the outline block diagram of ink jet equipment 34, and dra wing 4 
shows the array of the ink jet head 72, drawing 5 , and drawing 6 are the explanatory views of an ink 
jet 72. This 4th Inkjet equipment 34 is equipped with the control section C which controls the 
movable migration device 3, and the ink jet device 2 and the migration device 3 for the location of 
the ink jet head group 1 equipped with two or more ink jet heads 72 which carry out the regurgitation 
of the coating liquid L for protective coats to the substrate base material 1 1 top, the ink jet device 2, 
and the ink jet head group 1 and the substrate base material 1 1 relatively. 

[0026] The above-mentioned migration device 3 consists of a head supporter 5 which makes it move 
it to the location of arbitration to the substrate base material 11 while supporting the ink jet head 
group 1 above the substrate base material 1 1 laid on the substrate stage 4 so that the nozzle 67 of the 
ink jet head 72 may turn to a lower part, and a stage mechanical component 6 to which the substrate 
base material 1 1 is moved with the substrate stage 4 to the upper ink jet head group L 
[0027] The above-mentioned head supporter 5 made the horizontal direction (X-axis) and the 
perpendicular direction (Z-axis) rotate the Inkjet head group 1 for the ink jet head group 1 with the 
passing speed of arbitration the device of the linear motor in which ********** i n movable is 
possible, and focusing on a perpendicular medial axis, and is equipped with the device of the 
stepping motor which can be set as arbitrary include angles to the downward substrate base material 
11. 

[0028] The above-mentioned stage mechanical component 6 rotated the substrate stage 4 focusing on 
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the perpendicular medial axis, and is equipped with theta shaft stage 7 which can be set as arbitrary 
include angles, and the Y-axis stage 8 in which ********** j n movable is possible to horizontally 
(Y-axis) the substrate stage 4 is intersected perpendicularly in the direction of horizontal migration 
of the ink jet head group 1 to the upper ink jet head group 1. In addition, theta shaft stage 7 consists 
of stepping motors etc., and the Y-axis stage 8 consists of linear motors etc. 
[0029] The above-mentioned ink jet device 2 is equipped with tank 9b which stores the coating 
liquid L for protective coats, in order to connect with the ink jet head group 1 through tube 9a and to 
supply the coating liquid L for protective coats to the ink jet head 72 of this ink jet head group 1 . 
That is, spreading is performed by filling up the ink jet head 72 of the ink jet head group 1 with the 
coating liquid L for protective coats through tube 9a from tank 9b. It has the regurgitation device in 
which compress a liquid room and a liquid is made to breathe out by the pressure wave by the piezo- 
electric element, and the above-mentioned ink jet head 72 has two or more nozzles 67 arranged by a 
single tier or two or more trains. 

[0030] Drawing 4 is what showed the example of the array of the nozzle 67 in the ink jet head group 
1, and is drawing which carried out plane view of the inferior surface of tongue (field which counters 
the substrate stage 4) of the Inkjet head group L In this example, 12 ink jet heads 72 equipped with 
the nozzle 67 and the regurgitation device 71 of a predetermined number (six piece x2 train) are 
formed in the ink jet head group 1. If the ink jet head group 1 sets to S the direction which advances 
relatively to the substrate base material 1 1 on the substrate stage 4 and makes a direction 
perpendicular to this direction the cross direction W It is parallel to a travelling direction S so that 12 
ink jet heads 72 may make a train along the one direction where a nozzle 67 has the include angle of 
arbitration to a travelling direction S 9 and it is arranged so that the straight line which passes along 
each nozzle 67 may serve as regular intervals in the cross direction W. Although the number of the 
nozzles 67 prepared in one ink jet head 72 and the number of the ink jet heads 72 can be changed 
suitably, it is set up so that the width of face (magnitude in the cross direction W) which can be 
applied to coincidence by the coating liquid breathed out from two or more nozzles 67 prepared in 
the ink jet head group 1 may become larger than the magnitude of the service area of one color filter 
10. 

[0031] The structure of each ink jet head 72 is equipped with the nozzle plate 61 and diaphragm 62 
made from stainless steel as shown in drawin g 5 and drawing 6 , and both are joined through the 
batch member (reservoir plate) 63. Between the nozzle plate 61 and the diaphragm 62, two or more 
space 64 and liquid reservoirs 65 are formed of the batch member 63. The interior of each space 64 
and a liquid reservoir 65 is filled with the coating liquid L for protective coats, and each space 64 
and a liquid reservoir 65 are opening it for free passage through a feed hopper 66. Furthermore, the 
nozzle 67 which serves as a hole for injecting the coating liquid L for protective coats from space 64 
is formed in the nozzle plate 61 . On the other hand, the hole 68 for supplying the coating liquid L for 
protective coats to a liquid reservoir 65 is formed in the diaphragm 62. 

[0032] Moreover, on the field which counters the space 64 of a diaphragm 62, and the field of the 
opposite side, the piezoelectric device (piezo-electric element) 69 is joined. This piezoelectric device 
69 is located between the electrodes 70 of a pair, and if it energizes, it will bend so that a 
piezoelectric device 69 may project outside, and the diaphragm 62 with which the piezoelectric 
device 69 is joined to coincidence will also be united, and it will bend outside. The volume of space 
64 increases by this. Therefore, the coating liquid L for protective coats equivalent to a part for the 
volume which increased in space 64 flows through a feed hopper 66 from a liquid reservoir 65. Next, 
if the energization to a piezoelectric device 69 is canceled, both a piezoelectric device 69 and the 
diaphragm 62 will return to the original configuration. Thereby, since space 64 also returns to the 
original volume, the pressure of the coating liquid L for protective coats of the space 64 interior 
rises, and the drop 60 of the coating liquid L for protective coats is breathed out towards the 
substrate base material 1 1 from a nozzle 67, In addition, methods other than the piezo jet type using 
the above-mentioned piezoelectric device as an ink jet method of the ink jet head 72 may be used, 
for example, it does not matter even if it adopts methods, such as an ink blowing pressure force jet 
method (for example, bubble jet (trademark) method) using the electric thermal-conversion object as 
an energy generation component. 

[0033] The above-mentioned control section C is a computer which has the I/O function of CPUs, 
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such as a microprocessor which controls the whole equipment, or various signals, and it connects 
with the ink-jet device 2 and the migration device 3 electrically, respectively, and it has the function 
control either [ at least ] discharging by the ink jet device 2, or the migration actuation by the 
migration device 3, and change the spreading conditions of the coating liquid L for protective coats. 
[0034] In this operation gestalt, the control section C is equipped with the function to change the 
combination of the nozzle 67 with which the coating liquid L for protective coats is breathed out by 
coincidence among two or more nozzles 67, in each ink jet head 72. Thereby, the regurgitation 
location of the coating liquid L in the ink jet head 72 can be changed, and when moving the ink jet 
head group 1 to a travelling direction S once, the width of face by which the coating liquid L for 
protective coats is applied on (1 Scan) and the substrate base material 1 1 can be controlled. 
Moreover, it is parallel to the travelling direction S of the ink jet head group 1, and if it controls so 
that the number of nozzles 67 with which the coating liquid L for protective coats is breathed out by 
coincidence on the straight line about all of the straight lines which pass along a nozzle 67 becomes 
equal, it is desirable when making coverage into homogeneity. 

[0035] Furthermore, it is desirable to have the function in which a control section C can control 
coverage by the field where the coating liquid L for protective coats is applied. For example, it is 
desirable to prepare the control function which is repeated in case it applies to the same location on 
the control function which changes the discharge quantity from each nozzle 67 according to an 
individual, and/or the substrate base material 1 1 repeatedly and which sets up spreading conditions 
for every spreading, and to suppose that it is controllable so that the part where thickness differs may 
exist also in the paint film applied with one scan. Coverage is changed according to the shape of 
toothing of the front face of the substrate base material 1 1 just before applying this configuration, 
then the coating liquid L for protective coats, and it becomes possible to make still smaller the 
surface level difference D of a protective coat 1 6. 

[0036] Drawing 7 (a) - (e) is the type section Fig. having shown how to manufacture the color filter 
10 of this operation gestalt, in order of the process. First, the substrate base material 1 1 of the 
magnitude which can start two or more substrate 1 la of one color filter 10 is prepared, and as shown 
in drawing 7 (a), the black matrix 12 is formed on the substrate base material 1 1 . Although a glass 
substrate is generally used, if it has properties needed in the application as a color filter, such as 
transparency and a mechanical strength, as a substrate base material 11, ingredients other than glass 
can also be used. 

[0037] The black matrix 12 is formed with the layered product of a chromium metal, a chromium 
metal, and chromic oxide, or resin black. In order to form the black matrix 12 which consists of a 
metal thin film, a spatter and vacuum deposition can be used. Moreover, in order to form the black 
matrix 12 which consists of a resin thin film, gravure, the photoresist method, a hot printing method, 
etc. can be used. 

[0038] Then, bank 13 is formed on the black matrix 12. That is, as shown in drawing 7 (b), where the 
mask film 18 which formed the resist layer 17 which consists of a transparent photopolymer 
constituent of a negative mold, and was formed in the top face at the matrix pattern configuration is 
stuck, exposure processing is performed so that the substrate base material 1 1 and the black matrix 
12 may be covered. And as shown in draw ing 7 (c) s by carrying out etching processing of the part for 
the unexposed part of the resist layer 17, patterning of the resist layer 17 is carried out, and bank 13 
is formed. In a next process, in case this bank 13 and the black matrix 12 under it form the coloring 
layers 15r, 15g, and 15b by the Inkjet method, they serve as the partition 14 which plays the role of 
the bank which regulates the breadth of ink, 

[0039] Since the impact location precision of ink at the time of forming the coloring layers 15r, 15g, 
and 15b at a next process on the substrate base material 1 1 surrounded by the ink jet method on the 
bank 13 since a glass substrate (substrate base material 11) front face is parent ink nature when the 
resin ingredient with which a paint film front face serves as non-dense ink nature is used as an 
ingredient which forms bank 13 improves, it is desirable. In addition, in this case, after the coloring 
layers 15r and 15g and 15b formation, before forming a protective coat 16, it is desirable to form the 
top face of bank 13 into parent ink, and it is desirable to form the equipment for it between coloring 
stratification equipment 5 1 and protective coat formation equipment 52. 

[0040] Next, as shown in drawing 7 (d), the coating liquid for coloring layers (ink) is applied to the 
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inside of the field surrounded by the partition 14, i.e., a pixel, this is dried, and the coloring layers 
15r, 15g, and 15b are formed, this operation gestalt — the 1- the coloring layers 15r, 15g, and 15b of 
three colors are formed in order using coloring stratification equipment 51 equipped with the 3rd ink 
jet equipment 31, 32, and 33. The formation sequence of the coloring layers 15r, 15g, and 15b of 
three colors is not limited. 

[0041] For example, the substrate base material 1 1 with which the partition 14 was formed is first 
introduced into the 1st ink jet equipment 31, and the regurgitation of the red ink is carried out from 
an ink jet head (illustration abbreviation) only to the field in which the pixel which consists of 
coloring layer 15r of R (red) among many pixels is formed. Then, it conveys to the 1st dryer 41, ink 
is dried here, and coloring layer 15r of R (red) is formed. Then, the substrate base material 1 1 with 
which coloring layer 15r of R (red) was formed is conveyed to the 2nd Inkjet equipment 32, and the 
regurgitation of the green ink is carried out from an ink jet head (illustration abbreviation) only to the 
field in which the pixel which consists of 15g of coloring layers of G (green) among many pixels is 
formed. And it conveys to the 2nd dryer 42, ink is dried here, and 15g of coloring layers of G (green) 
is formed. Then, the substrate base material 1 1 with which 15g of coloring layers of coloring layer 
15r and G (green) of R (red) was formed is conveyed to the 3rd ink jet equipment 33, and the 
regurgitation of the blue ink is carried out from an ink jet head (illustration abbreviation) only to the 
field in which the pixel which consists of coloring layer 15b of B (blue) among many pixels is 
formed. Then, it conveys to the 3rd dryer 43, ink is dried here, and coloring layer 15b of B (blue) is 
formed, in addition, the 1- in case the black matrix 12 is formed so that the substrate base material 1 1 
can be positioned in the 3rd ink jet equipment 31 and 32 and 33 at a precision for example, it is 
desirable to form the mark for alignment. 

[0042] Viscosity is 2 - 20 mPa-s, the ink which forms the coloring layers 15r, 15g> and 15b has a 
contact angle larger than 50 degrees over a nozzle plate, and that [ its ] whose surface tension is 20 - 
40 mN/m is desirable. There is a possibility of supply of the next ink after ink breathes out not 
meeting the deadline, and starting the poor regurgitation if the viscosity of ink is too high, and when 
viscosity is too low, there is a possibility that a fluidity may be too good and may serve as fault 
supply of ink. Moreover, if the contact angle over the nozzle plate of ink is too low, in case a nozzle 
plate will get wet in ink and an ink droplet will be breathed out, an ink droplet can draw near to the 
ink adhering to a nozzle plate, and there is a possibility that it may not be breathed out in an exact 
location. Moreover, even if too small [ the surface tension of ink is too large, and ], the stable 
meniscus control by vibration of a piezoelectric device becomes impossible. For example, an acrylic 
resin color paste, an aquosity melamine color paste, etc. can be used. 

[0043] Although a difference has the thickness of the coloring layers 15r, 15g, and 15b by each class 
of RGB, it considers as within the limits of 0.8-1.2 micrometers in general. It is a 30-80-degree C 
temperature requirement, as for the process which dries ink, it is desirable to carry out the condition 
for 3 - 5 minutes, and it is desirable to set up the 3rd configuration of the 1st - dryers 41, 42, and 43, 
conveyance conditions, etc. so that these conditions may be suited. Moreover, after forming the 
coloring layers 15r, 15g, and 15b of three colors, oven 46 performs postbake (this baking) and ink is 
stiffened. The heating conditions at this time are preferably set as 220 degrees C and a 30-niinute 
about room. 

[0044] Then, as shown in drawing ? (e), a protective coat 16 is formed so that the top face of the 
substrate base material 1 1, partition 14, and the coloring layers 15r, 15g, and 15b may be covered. 
Namely, the substrate base material 11 with which the coloring layers 15r, 15g, and 15b were formed 
It is conveyed to protective coat formation equipment 52. With the 4th Inkjet equipment 34 Coloring 
layer 15r of the substrate base material 11, After the coating liquid L for protective coats is applied 
to the whole field in which 15g and 15b are formed and predrying is carried out with the 4th dryer 
44, this coating liquid L is hardened with hardening equipment 45, and a protective coat 16 is 
formed. 

[0045] Like the ink which fulfills the property required of the application as a protective coat as 
coating liquid L for protective coats, and forms the coloring layers 15r, 15g, and 15b by the ink jet 
although it is usable if spreading is possible, viscosity is 2-20mPa, the contact angle over a nozzle 
plate is more preferably larger than 50 degrees 35 degrees or more, and that whose surface tension is 
20 - 40 mN/m is desirable. Moreover, in case an ingredient is selected, what has the good leveling 
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nature to which the front face after spreading becomes flat promptly, and what has the good 
wettability to a spreading side are desirable, and, as for especially a solvent, what has the next good 
drying method and the compatibility in a desiccation process is desirable. Moreover, an additive uses 
what does not degrade the property of a protective coat. Although it can be changed by changing 
combination of a solvent, when the cure rate of the coating liquid L for protective coats has a too 
quick cure rate, before flattening of the applied paint film is carried out, it is hardened, and has a 
possibility that the surface smoothness of protective coat 16 front face may worsen. On the contrary, 
if a cure rate is too slow, since the drying time will start for a long time, productivity worsens. 
[0046] As this coating liquid L for protective coats, it consists of 10 - 20 % of the weight of acrylic 
resin, 0. 1 - 3 % of the weight of epoxy resins, 0. 1 - 3 % of the weight of coupling agents, 35 - 60 % 
of the weight (solvent of 162 degrees C of boiling points) of diethylene-glycol wood ether, and 20 - 
45 % of the weight (solvent of 247 degrees C of boiling points) of butyl carbitol acetate, and the 
thermosetting resin constituent which is 46-52 degrees of contact angles, the surface tension 25 - 29 
mN/m to viscosity 4-8 mPa-s, and a nozzle plate can be used preferably, for example. 
[0047] The effectiveness which will bury the level difference of partition 14 and the coloring layers 
15r, 15g, and 15b, and will carry out flattening of the front face if the thickness of the protective coat 
16 after desiccation is too thin is not fully acquired, but if too thick, starting productivity will 
become { the drying time ] long bad. In this operation gestalt, generally the level difference of the 
partition 14 and the coloring layers 15r s 15g, and 15b just before forming a protective coat 16 is 
about 1.5-1.8 micrometers, and, as for the thickness of a protective coat 16 which buries this, it is 
desirable to be referred to as about 3.0-4.0 micrometers after hardening. 

[0048] In order to apply the coating liquid L for protective coats with the 4th ink jet equipment 34, 
the ink jet head group 1 and/or the substrate stage 4 are moved so that the substrate base material 1 1 
may be set and the ink jet head group 1 may be first located above the spreading starting position of 
the substrate base material 1 1 on the substrate stage 4. Subsequently, making the coating liquid L for 
protective coats breathe out at intervals of the predetermined regurgitation from the ink jet head 72 
of the ink jet head group 1, the substrate stage 4 is moved in the direction of Y, and 1 scan eye is 
applied. In this case, the relative travelling direction S of the ink jet head 72 turns into the direction 
of Y. And making the coating liquid L for protective coats **** at intervals of the predetermined 
regurgitation from the ink jet head 72 again, after starting a new line by moving the ink jet head 
group 1 in the direction of X, the substrate stage 4 is moved in the direction of Y, and 2 scan eye is 
applied. Thus, the coating liquid L for protective coats is applied all over the substrate base material 
1 1, repeating line feed of a scan. Or making the coating liquid L for protective coats **** from the 
ink jet head 72 of the ink jet head group 1, the ink jet head group 1 is moved in the direction of X, 1 
scan may be applied and the substrate stage 4 may be moved in the direction of Y at the time of line 
feed. In this case, the relative travelling direction S of the ink jet head 72 turns into the direction of 
X. 

[0049] Width of face of the paint film formed with one scan is made larger than the service area of 
one color filter 10, and it applies so that the edge of the cross direction of the paint film formed with 
one scan may be located outside the service area of a color filter. Moreover, it is desirable to control 
coverage so that desired thickness is obtained. The coverage per unit area is good also as 
homogeneity on the whole surface of the substrate base material 1 1 , or may change coverage by the 
part according to the irregularity of the front face of the substrate base material 1 1 just before 
applying the coating liquid L for protective coats. For example, since partition 14 differs in height 
from the coloring layers 15r, 15b, and 15c t if it controls to change the discharge quantity at the time 
of carrying out the regurgitation of the coating liquid L for protective coats to each top face, the 
surface smoothness of the front face of a protective coat 16 can be raised more. 
[0050] Specifically, thickness is controllable by changing the discharge quantity of the coating liquid 
L from each nozzle 67 by the control section C. That is, the coverage per unit area changes in 
proportion to discharge quantity, and if discharge quantity is increased, while being able to thicken 
thickness, thickness can be made thin if discharge quantity is reduced. Or in case it applies to the 
same location on the substrate base material 1 1 repeatedly, the thickness of a paint film can be 
controlled also by [ repeating ] controlling the discharge quantity of the coating liquid L from each 
above-mentioned nozzle 67 for every spreading, respectively. 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi„ejje 



4/23/2007 



JP,2003-156616,A [DETAILED DESCRIPTION] 



Page 9 of 15 



[0051] Known technique, such as the spin drying method, the hot plate drying method, and a 
vacuum-drying method, can be suitably used for the process to which predrying of the paint film of 
the coating liquid for protective coats is carried out with the 4th dryer 44, It is desirable to adopt the 
proper drying method according to the surface state of the paint film before desiccation not only by 
the condition of the paint film before desiccation but by the difference in the drying method, taking 
into consideration a result of protective coat 16 front face, productivity, etc., since the surface 
surface smoothness of the protective coat 16 after desiccation may change. 

[0052] By heat-treating with hardening equipment 45 equipped with heating means, such as oven 
equipped with the warm air blower style for the substrate base material 1 1 after predrying, the 
process which stiffens the paint film after predrying with hardening equipment 45 stiffens a paint 
film, and let it be a protective coat 16. The conditions at the time of heating are suitably set up 
according to an ingredient, thickness, etc. of a paint film. 

[0053] Thus, after forming a protective coat 16, a color filter 10 is obtained by cutting the substrate 
base material 1 1 for each service area of every. Moreover, it is desirable while assembling a liquid 
crystal panel, after assembling a liquid crystal panel using the substrate base material 11 in using this 
color filter 10 for liquid crystal equipment to cut the substrate base material 1 1 for every color filter. 
[0054] According to this operation gestalt, the surface level difference D of a protective coat 16 can 
be made small to 1 micrometer or less. The value of the surface level difference D here means the 
value of the difference of the upper limit when measuring a front face with a contact process level 
difference measuring device, and a lower limit. Moreover, since the ink jet method is used for 
formation of a protective coat 16, compared with the case where a spin coat method is used, there is 
little amount of the coating liquid used, it ends, and the color filter excellent in surface surface 
smoothness can be manufactured by low cost. 

[0055] In addition, although the Inkjet head group 1 which considered as the means which carries 
out the regurgitation of the coating liquid L in ink jet equipment, and was equipped with two or more 
ink jet heads 72 was used with this operation gestalt, if the paint film of desired width of face is 
obtained with one scan, it is also possible to constitute a regurgitation means only from one ink jet 
head. Like this operation gestalt, if a regurgitation means is constituted using two or more ink jet 
heads 72, the existing small ink jet head can be used, and it can constitute so that a paint film with 
comparatively wide width of face may be obtained with one scan. 

[0056] Moreover, the array of the ink jet head 72 in the ink jet head group 1 is making the train along 
the one direction where not only the array of this operation gestalt but the nozzle 67 has the include 
angle of arbitration to a travelling direction S, and is parallel to a travelling direction S, and can be 
considered as a proper array that what is necessary is to just be arranged so that the straight line 
which passes along each nozzle 67 may serve as regular intervals in the cross direction W. For 
example, two or more [ to the cross direction W / head / 72 / ink jet ], as shown in drawing 8 , in the 
example of this drawing, each Inkjet head 72 may be arranged with 2 successive-installation **** to 
three pieces and a travelling direction S so that a nozzle 67 may make a train along the cross 
direction W. In edge 72a of the cross direction W of the ink jet head 72 of eye one train, it is parallel 
to a travelling direction S, and in edge 72b of the cross direction W of the straight line which passes 
along a nozzle 67, and the Inkjet head 72 of eye two trains, it is parallel to a travelling direction S, 
and, as for a part of straight line which passes along a nozzle 67, constituting so that it may lap is 
desirable. In addition, in this drawing, the regurgitation device of an ink jet head is omitting 
illustration. 

[0057] Drawing. 9 is what showed the 1st example which constituted liquid crystal equipment using 
the color filter 10 of this operation gestalt, and is the sectional view showing the outline 
configuration of passive matrix type liquid crystal equipment (liquid crystal equipment). The 
transparency mold liquid crystal display as a final product is obtained by equipping the liquid crystal 
equipment 100 of this example with incidental elements, such as IC for a liquid crystal drive, a back 
light, and a base material, 

[0058] This liquid crystal equipment 100 is equipped with the color filter 10 explained with the 1st 
operation gestalt, and arranges a color filter 10 to the up side (watcher side). In addition, suppose that 
a color filter 10 is explained simple in this operation gestalt. The important section of transparency 
mold liquid crystal equipment 100 is shown in this drawing, between the opposite substrates 101 
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which consist of a color filter 10, a glass substrate, etc., the liquid crystal layer 103 which consists of 
a STN (Super Twisted Nematic) liquid crystal constituent etc. is pinched, and the outline 
configuration of this liquid crystal equipment 100 is carried out. A color filter 10 is the same as the 
color filter explained with the 1st operation gestalt, and is equipped with the partition 14 and the 
coloring layers 15r, 15g, and 15b which consist of substrate 1 la, a black matrix 12, and bank 13, and 
a protective coat 16. 

[0059] On the protective coat 16 of a color filter 10 (liquid crystal layer side), two or more 1st 
electrodes 106 are formed in the shape of a stripe at the predetermined spacing, and the orientation 
film 109 is formed so that the top face may be covered. On the other hand, on the color filter 10 in 
the opposite substrate 101, and the field which counters (liquid crystal layer side), two or more 2nd 
electrodes 105 which extend in the direction which intersects perpendicularly with the 1st electrode 
106 by the side of a color filter 10 are formed in the shape of a stripe at the predetermined spacing, 
and the orientation film 107 is formed so that the top face may be covered. The part where the 1st 
electrode 106 and 2nd electrode 105 cross is a pixel, and it is constituted so that the coloring layers 
15r, 15g T and 15b of a color filter 10 may be located in the part used as this pixel. Moreover, 
although not illustrated, the polarizing plate is installed in the external surface side of the opposite 
substrate 101 and a color filter 10, respectively. Moreover, a sign 104 is a spacer for holding 
uniformly in a substrate side spacing between substrates (it being called a eel gap), and a sign 1 10 is 
a sealant for holding a liquid crystal constituent between substrates. In addition, the 1st electrode 106 
and 2nd electrode 105 form transparence electrical conducting materials, such as ITO (Indium Tin 
Oxide), in the shape of a plane view stripe. The end section of the 1st electrode 106 is formed so that 
it may extend to the outside of a sealant, and it is making leading-about wiring 106a. 
[0060] Since according to the liquid crystal equipment 100 of this configuration the protective coat 
16 of a color filter 10 cuts and is formed after membranes are formed by the ink jet all over the 
substrate base material 1 1, it excels in surface surface smoothness. Therefore, the nonuniformity of 
the eel gap in liquid crystal equipment 100 is stopped small, the brightness nonuniformity in the 
display screen is improved and a good display is obtained. Moreover, since the surface surface 
smoothness of the protective coat 16 of a color filter 10 is good, the surface surface smoothness of 
the 1 st electrode currently formed in the upper layer and the surface surface smoothness of the 
orientation film 109 will also become good. Therefore, the rubbing nonuniformity which originates 
in the surface level difference of the orientation film 109, and is produced is prevented, and a good 
liquid crystal display property is acquired. Since the ink jet was furthermore used for formation of a 
protective coat 16, compared with the case where a protective coat is formed, there is little amount of 
the coating liquid used, it ends with a spin coat method, and a manufacturing cost is reduced. 
[0061] Drawing 10 is what showed the 2nd example which constituted liquid crystal equipment 
using the color filter 10 of this operation gestalt, and is the sectional view showing the outline 
configuration of passive matrix type liquid crystal equipment (liquid crystal equipment)* The 
transparency mold liquid crystal display as a final product is obtained by equipping the liquid crystal 
equipment 200 of this operation gestalt with incidental elements, such as IC for a liquid crystal drive, 
a back light, and a base material. The point that this liquid crystal equipment 200 differs from the 
liquid crystal equipment 100 of said 1st example greatly is a point which has arranged the color filter 
10 to the down side (opposite side by the side of a watcher). In addition, in this example, about the 
component of a color filter 10, the same sign as the 1st example of the above is attached, and the 
explanation is omitted. 

[0062] The important section of transparency mold liquid crystal equipment 200 is shown in this 
drawing, between the opposite substrates 201 which consist of a color filter 10, a glass substrate, 
etc., the liquid crystal layer 203 which consists of STN (Super Twisted Nematic) liquid crystal etc. is 
pinched, and the outline configuration of this liquid crystal equipment 200 is carried out. On the 
protective coat 16 of a color filter 10 (liquid crystal side), two or more 1st electrodes 206 are formed 
in the shape of a stripe at the predetermined spacing, and the orientation film 209 is formed so that 
the top face may be covered. On the other hand, on the color filter 10 of the opposite substrate 201 , 
and the field which counters (liquid crystal layer side), two or more 2nd electrodes 205 which extend 
in the direction which intersects perpendicularly with the 1st electrode 206 by the side of a color 
filter are formed in the shape of a stripe at the predetermined spacing, and the orientation film 207 is 
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formed so that the top face may be covered. And the crossing part of the 1st electrode 206 and the 
2nd electrode 205 is a pixel, and It is constituted so that the coloring layers 15r, 1 5g T and 15b of a 
color filter 10 may be located in the part used as this pixeL 

[0063] Moreover, although not illustrated, the polarizing plate is installed in the external surface side 
of the opposite substrate 201 and a color filter 10, respectively. Moreover, a sign 204 is a spacer for 
holding uniformly in a substrate side spacing between substrates (it being called a eel gap), and a 
sign 210 is a sealant for holding liquid crystal between substrates. In addition, the 1st electrode 206 
and 2nd electrode 205 form transparence electrical conducting materials, such as ITO (Indium Tin 
Oxide), in the shape of a plane view stripe. According to the liquid crystal equipment 200 of this 
configuration, the same effectiveness as the liquid crystal equipment 100 of said 1st example is 
acquired, and improvement of the brightness nonuniformity in liquid crystal equipment and rubbing 
nonuniformity and low cost-ization can be realized, 

[0064] D rawin g 1 1 is what showed the 3rd example which constituted liquid crystal equipment using 
the color filter 10 of this operation gestalt, and is the decomposition perspective view showing the 
outline configuration of the TFT mold (Thin Film Transistor mold) liquid crystal equipment 300 of a 
transparency mold. The transparency mold liquid crystal display as a final product is constituted by 
equipping the liquid crystal equipment 300 of this operation gestalt with incidental elements, such as 
IC for a liquid crystal drive, a back light, and a base material. This liquid crystal equipment 300 is 
equipped with the color filter 10 of said 1st operation gestalt, and arranges a color filter 10 to the up 
side (watcher side). In addition, in this example, about the component of a color filter 10, the same 
sign as the 1st example of the above is attached, and the explanation is omitted, 
[0065] The liquid crystal equipment 300 of this operation gestalt is constituted considering a color 
filter 10, the opposite substrate 314 arranged so that this may be countered, the liquid crystal layer 
which was pinched among these and which is not illustrated, the polarizing plate 316 attached to the 
top-face side (watcher side) of a color filter 10, and the polarizing plate which was attached to the 
inferior~surface-of-tongue side of the opposite substrate 314 and which is not illustrated as a subject. 
On the protective coat 16 of a color filter 10, the electrode 318 for a liquid crystal drive is formed. 
This electrode 318 consists of transparence electrical conducting materials, such as ITO (Indium Tin 
Oxide), and let it be the whole surface electrode which covers the whole field in which the below- 
mentioned pixel electrode 332 is formed. Moreover, an electrode 318 is covered and the orientation 
film 3 19 is formed in the liquid crystal layer side. 

[0066] On the other hand, the insulating layer 325 is formed on the opposite substrate 3 14, and the 
switching element and the pixel electrode 332 of a TFT mold are formed on the insulator layer 325. 
In addition, although the orientation film is prepared on the pixel electrode 332 with actual liquid 
crystal equipment, it is omitting in this drawing. 

[0067] Thin film transistor T (TFT) as a switching element On the insulating layer 325 formed on 
the opposite substrate 314, signal-line 352 — is formed with scanning-line 351 — in the shape of a 
matrix. The pixel electrode 332 is formed for every field surrounded by signal-line 352 — with these 
scanning-lines 351 — . Thin film transistor T possessing a source electrode, a drain electrode, a semi- 
conductor, and a gate electrode is incorporated and constituted by the part between the corner part of 
each pixel electrode 332, the scanning line 351, and a signal line 352. And it is constituted so that 
thin film transistor T may be turned on and off and energization control to the pixel electrode 332 
can be performed by impression of a signal to the scanning line 351 and a signal line 352. 
[0068] According to the liquid crystal equipment 300 of this configuration, the same effectiveness as 
the liquid crystal equipment 100 of said 1st example is acquired, and improvement of the brightness 
nonuniformity in liquid crystal equipment and rubbing nonuniformity and low cost-ization can be 
realized. Moreover, although the liquid crystal equipment of each above-mentioned example was 
considered as the configuration of a transparency mold, it can prepare a reflecting layer or a 
transflective reflection layer in a proper location, and can also constitute the liquid crystal equipment 
of a reflective mold, or the liquid crystal equipment of a transflective reflective mold. 
[0069] Drawing 12 is the fragmentary sectional view having shown the 2nd operation gestalt of a 
color filter. The point that the color filter 90 of this operation gestalt differs from the color filter 10 
of said 1st operation gestalt greatly is a point that the coloring layers 95r, 95g, and 95b are formed by 
the FOTORISO graphic method not using the ink jet. This color filter 90 is equipped with the pixel 
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allotted in the shape of a matrix on substrate 91a, and the boundary line of a pixel and a pixel is 
divided by the black matrix 92 which consists of a protection -from- light layer. The coloring layers 
95r, 95g, and 95b which consist of one ink of R (red), G (green), and B (blue) are formed in the pixel 
of each, and the protective coat 96 is formed so that these whole may be covered. The so-called 
mosaic array may be used for the array of R, G, and B, and it may also be other arrays, such as a 
stripe array and a delta array. 

[0070] What is necessary is to form a protective coat 96 by the ink jet method, and just to cut the 
substrate base material 91 for each color filter of every next, after using a FOTORISO graphic 
method and forming in order the black matrix 92 and the coloring layers 95r, 95g, and 95b which 
subsequently consist of ink of R (red), G (green), and B (blue) on the substrate base material 91, in 
order to manufacture the color filter 90 of this operation gestalt. The same procedure as the 
formation process of the protective coat 16 in said 1st operation gestalt can perform formation of a 
protective coat 96 using the protective coat formation equipment 52 34 in said 1st operation gestalt, 
i.e., the 4th ink jet equipment, the 4th dryer 44 and hardening equipment 45, and the same 
equipment. In this operation gestalt, since an ink jet is used for applying the coating liquid L for 
protective coats on the substrate base material 91 with which the coloring layers 95r, 95g, and 95b 
were formed, on the whole surface of the substrate base material 91, it is good also as homogeneity 
in the coverage per unit area, or it is also possible to change coverage on the coloring layers 95r and 
95g and 95b the black matrix 92 top, and to control thickness. 

[0071] Also in this operation gestalt, the surface level difference D of a protective coat can be made 
small like said 1st operation gestalt at 1 micrometer or less. Moreover, since the Inkjet is used for 
formation of a protective coat, compared with the case where a spin coat method is used, there is 
little amount of the coating liquid used, it ends, and the color filter excellent in surface surface 
smoothness can be manufactured by low cost. Moreover, the color filter 9 1 of this operation gestalt 
as well as the color filter 10 of said 1st operation gestalt can constitute liquid crystal equipment, and 
the same operation effectiveness can be acquired. 

[0072] Next, the operation gestalt of the electronic equipment of this invention is explained. Drawing 
13 (a) is the perspective view having shown an example of a cellular phone. A sign 600 shows the 
body of a cellular phone, and the sign 601 shows the liquid crystal display section. Dra wing 13 (b) is 
the perspective view having shown an example of pocket mold information processors, such as a 
word processor and a personal computer. An information processor and a sign 701 show the input 
sections, such as a keyboard, a sign 703 shows the body of an information processor, and, as for the 
sign 700, the sign 702 shows the liquid crystal display section. Drawing 13 (c) is the perspective 
view having shown an example of wrist watch mold electronic equipment. A sign 800 shows the 
body of a clock and the sign 801 shows the liquid crystal display section, In these electronic 
equipment, the liquid crystal display sections 601, 702, and 801 are constituted using either of liquid 
crystal equipment 100, 200, and 300 equipped with either of said 1st or 2nd color filter 10 and 90, 
for example, the liquid crystal equipments of said l-3rd examples. 

[0073] [0074] from which a poor display, such as brightness nonuniformity, is prevented and a good 
liquid crystal display is obtained since the liquid crystal display sections 601, 702, and 801 are 
constituted using the liquid crystal equipments 100, 200, and 300 which were equipped with the 
color filter 10 excellent in the surface surface smoothness of a protective coat, and were excellent in 
the homogeneity of the gap of a liquid crystal layer, if it is in the electronic equipment of these 
operation gestalten 

[Example] (Example 1) The color filter 10 was manufactured by the approach shown in drawing 7 . 
First, the substrate base material 1 1 which consists of 47cm long, 37cm wide, and alkali free glass 
with a thickness of 0.7mm was prepared, after it washed the front face to heat concentrated sulfuric 
acid by the penetrant remover which added hydrogen peroxide solution 1 % of the weight and it 
carried out the rinse to it with pure water, air desiccation was performed and the front face was 
defecated. Next, after thickness formed the chromium thin film which is an average of 0,2 
micrometers by the spatter on the front face of the defecated substrate base material 1 1, it etched into 
it and the black matrix 12 was formed in it. Arrangement of two or more color filters 10 which can 
be set on the substrate base material 1 1 left the margin of the shape of a frame with a width of face of 
20mm to the periphery section, and it has arranged it so that 28mm long and a 36mm wide service 
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area may be located in a line with the inside in the shape of a matrix. Moreover, spacing of the 
service area which adjoins each other in a lengthwise direction was set to 7mm, and spacing of the 
service area which adjoins each other in a longitudinal direction was set to 6mm, 
[0075] Subsequently, the resist layer 17 which consists of a transparence photopolymer constituent 
of fluorine content acrylic of a negative mold was formed with the spin coat method on the substrate 
base material 1 1 with which the black matrix 12 was formed, and after it heated this for 20 minutes 
and it carried out pre drying at 100 degrees C, where the mask film 18 formed in the predetermined 
matrix pattern configuration is stuck, ultraviolet rays were irradiated and were exposed. And after 
being immersed in the alkaline developer and removing the resist layer of the part which is not 
exposed, the rinse by pure water, spin desiccation, and heat curing were performed in order, and the 
bank 13 was formed. The heating conditions at the time of carrying out heat curing were set as for 30 
minutes at 200 degrees C, A front face is non-dense ink nature, and height set the bank 13 to about 
2.5 micrometers. 

[0076] Next, the substrate base material 1 1 with which the partition 14 which consists of a black 
matrix 12 and bank 13 was formed was introduced into the 1st ink jet equipment 31, and red ink was 
breathed out from the ink jet head (illustration abbreviation) to the field (field surrounded by the 
partition 14) in which the pixel which consists of coloring layer 15r of R (red) is formed. As red ink, 
after making polyurethane resin oligomer distribute a red organic pigment, a cyclohexanone and 
butyl acetate were added as a low boiler, butyl carbitol acetate was added as a high boiler, 0,01 % of 
the weight of non-ion system surfactants was further added as a dispersant, and what was made into 
viscosity 6-8 mPa-s was used. The contact angle over the nozzle plate of this red ink was 40. 1 
degrees, and surface tension was 30.8 mN/m. Then, it conveyed to the 1st dryer 41, ink was dried 
here, and coloring layer 15r of R (red) was formed. Desiccation was performed on 50 degrees C and 
the heating conditions for 3 minutes using the hot plate. The height (thickness after desiccation) of 
coloring layer 15r of R (red) was set to 1.2 micrometers. 

[0077] Then, it introduced into the 2nd ink jet equipment 32, and green ink was breathed out from 
the Inkjet head (illustration abbreviation) to the field (field surrounded by the partition 14) in which 
the pixel which consists of 15g of coloring layers of G (green) is formed. The thing of the viscosity 6 
- 8 mPa-s which the organic pigment was changed into the green thing in the presentation of the red 
ink used above as green ink, and also were used as the same component was used. The contact angle 
over the nozzle plate of this green ink was 40,5 degrees, and surface tension was 31.4 mN/m. Then, 
it conveyed to the 2nd dryer 42, ink was dried here, and 15g of coloring layers of G (green) was 
formed. Desiccation was performed like coloring layer 15r of said R (red). The height (thickness 
after desiccation) of 15g of coloring layers of G (green) was set to 1.0 micrometers. 
[0078] Then, it introduced into the 3rd ink jet equipment 33, and blue ink was breathed out from the 
Inkjet head (illustration abbreviation) to the field (field surrounded by the partition 14) in which the 
pixel which consists of coloring layer 15b of B (blue) is formed. The thing of the viscosity 6-8 
mPa-s which the organic pigment was changed into the blue thing in the presentation of the red ink 
used above as blue ink, and also were considered as the same presentation was used. The contact 
angle over the nozzle plate of this blue ink was 39.8 degrees, and surface tension was 30.9 mN/m. 
And it conveyed to the 3rd dryer 43, ink was dried here, and coloring layer 15b of B (blue) was 
formed. Desiccation was performed like coloring layer 15r of said R (red). The height (thickness 
after desiccation) of coloring layer 15b of B (blue) was set to 0.8 micrometers. Then, it conveyed in 
oven 46, postbake was performed the condition for 220 degrees C and 30 minutes, and the coloring 
layers 15r, 15g, and 15b were stiffened. 

[0079] Then, after performing AP processing (atmospheric-pressure plasma treatment) to the 
substrate base material 1 1 with which the coloring layers 15r, 15g, and 15b were formed and forming 
the front face of bank 13 into parent ink, it introduced into the 4th ink jet equipment 34, and the 
coating liquid L for protective coats was applied to the whole field in which the coloring layers 15r, 
1 5g, and 15b of the substrate base material 1 1 are formed. As coating liquid L for protective coats, 
acrylic resin, an epoxy resin, a coupling agent, diethylene-glycol wood ether (solvent of 162 degrees 
C of boiling points), and the thermosetting resin constituent that consists of butyl carbitol acetate 
(solvent of 247 degrees C of boiling points) were used. The contact angle [ as opposed to 6 mPa-s 
and a nozzle plate in the viscosity of this coating liquid L for protective coats ] was 50 degrees, and 



http : // w w w4 . ipdLinpi t . go . j p/cg i-b in/tran_ web_cgi_ej j e 4/23/2007 



JP,2003-I56616,A [DETAILED DESCRIPTION] 



Page 14 of 15 



surface tension was 28 mN/m, 

[0080] The 4th ink jet equipment 34 was constituted so that the maximum of the width of face which 
can be applied by carrying out 1 ******** 0 f the ink jet head groups 1 might be set to 152mm, And 
on the substrate stage 4, the substrate base material 1 1 was set so that the lengthwise direction of the 
substrate base material 1 1 might turn into a travelling direction S, and spreading was started from the 
corner of the substrate base material 1 1. At the time of spreading, the edge of the paint film formed 
with one scan controlled the width of face of a paint film to be located outside the service area of the 
color filter on the substrate base material 1 1 by setting up suitably the combination of the nozzle 67 
which makes coincidence breathe out coating liquid L among two or more nozzles 67. The spreading 
width of face of 1 scan eye applied from the end of the lengthwise direction of the substrate base 
material 1 1 to the other end as 126mm, subsequently to the longitudinal direction of the substrate 
base material 1 1 started a new line, and, specifically, performed 2 scan eye. Line feed width of face 
was set up so that neither a lap nor a clearance might be made between that of the paint film formed 
by 1 scan eye, and the paint film formed by 2 scan eye, and spreading width of face of 2 scan eye 
was set to 126mm. 3 scan eye was applied similarly and the coating liquid L for protective coats was 
applied on the whole surface of the substrate base material 11. 

[0081] Then, it conveyed to the 4th dryer 44 and predrying of the coating liquid L for protective 
coats applied on the substrate base material 1 1 was carried out by hot plate desiccation* The heating 
conditions at the time of desiccation were set as for 5 minutes at 100 degrees C. Furthermore, it 
introduced into hardening equipment 45, and it heat-treated the condition for [ 200 degrees-C ] 30 
minutes, the paint film was stiffened completely, the protective coat 16 was formed, and the color 
filter 10 was obtained. The surface level difference was measured about the obtained color filter 10* 
Measurement measured the surface level difference about 20 on one color filter, and calculated the 
average of 20 places. Consequently, the surface level difference of a protective coat 16 was about 
0.29 micrometers. Moreover, the TFT mold liquid crystal equipment of the transparency mold which 
has the configuration shown in d rawi ng 11 was manufactured using the obtained color filter 10. 
When the obtained liquid crystal equipment was made to drive, the interference nonuniformity in the 
edge section of a display screen was not accepted, but the good display was obtained* 
[0082] (Example 1 of a comparison) In the above-mentioned example L a protective coat 16 was not 
formed ail over the substrate base material 11, but it formed only in the service area of a color filter 
10, and also the color filter was manufactured similarly. That is, the black matrix 12, bank 13, and 
the coloring layers 15r, 15g, and 15b were formed on the substrate book material 1 1 like the above- 
mentioned example 1. Then, after performing AP processing and forming the front face of bank 13 
into parent ink, the coating liquid L for protective coats was applied only to the field which turns into 
a service area of a color filter 10 on the substrate base material 1 1 by the ink jet method. The coating 
liquid L for protective coats used the same thing as the above-mentioned example L Then, like the 
above-mentioned example 1, after performing predrying and heat curing of a paint film, the substrate 
base material 1 1 was cut and the color filter was obtained. 

[0083] About the obtained color filter 10, the surface level difference was measured like the above- 
mentioned example 1. Consequently, although the surface level difference of a protective coat 16 
was about 0.30 micrometers, when were used for the TFT mold liquid crystal equipment of a 
transparency mold like the above-mentioned example 1, and making liquid crystal equipment drive, 
the interference fringe by which thickness nonuniformity is considered to be the cause by the 
periphery section (edge section) of a display screen was observed. 
[0084] 

[Effect of the Invention] Since the part which this climax produced can be cut off in case a substrate 
base material is cut for each color filter of every even if climax arises in the edge section of a paint 
film, in case the coating liquid for protective coats applied by the ink jet method on the substrate 
base material is dried according to this invention, as explained above, the color filter excellent in the 
surface surface smoothness of a protective coat can be manufactured. Moreover, since there are few 
amounts of the coating liquid for protective coats to be used and they end compared with the 
approach of forming a protective coat using the conventional spin coat method, reduction of material 
costs and low cost-ization can be attained. Moreover, since the surface level difference of a 
protective coat is 1 micrometer or less, the color filter of this invention has good surface surface 
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smoothness, and by constituting liquid crystal equipment using this color filter, the gap 
nonuniformity of the liquid crystal layer prepared in the upper layer of a color filter is prevented, a . 
poor display, such as brightness nonuniformity, is suppressed, and it can obtain a good liquid crystal 
display. Therefore, according to this invention, liquid crystal equipment and electronic equipment 
excellent in the homogeneity of the display screen are obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the Invention] This invention relates to a color filter, its manufacture approach, liquid 
crystal equipment, and electronic equipment. 

[Translation done*] 
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3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In recent years, in electronic equipment, such as a notebook computer, 
a portable telephone, and an electronic notebook, liquid crystal equipment is widely used as a means 
to display information. Recently, the electrochromatic display equipment which has arranged the 
color filter to one substrate and enabled the full color display among the substrates of the pair which 
counters on both sides of a liquid crystal layer is in use. As shown in drawing 14 , the coloring layers 
502r, 502g, and 502b of R (red), G (green), and B (blue) are formed on the front face of the 
transparence substrate 501 formed by glass, plastics, etc., and, as for the color filter, the protective 
coat 503 is formed if needed on it. The coloring layers 502r, 502g, and 502b of three colors 
constitute a pixel, respectively, and these are put in order in the array of a stripe array, a delta array, 
or a mosaic array. Moreover, between pixels, the black matrix 504 which consists of a protection- 
from-light layer is established. Furthermore, the transparent electrode layer 505 which consists of 
ITO film etc. is formed on a protective coat 503. A protective coat 503 is formed for the purpose, 
such as preventing the heat deterioration of the coloring layers 502r, 502g, and 502b in the process 
which forms the transparent electrode layer 505 which buries the surface level difference in the 
condition that the coloring layers 502r, 502g, and 502b were formed, and is made flat. 
[0003] In order to manufacture the color filter of such a configuration, on the transparence substrate 
501, a FOTORISO graphic method is used, and the black matrix 504 and after forming the coloring 
layers 502r, 502g, and 502b of R (red), G (green), and B (blue) subsequently, a protective coat 503 is 
formed first at the upper layer of the coloring layers 502r, 502g, and 502b of these three colors. 
[0004] As the formation approach of a protective coat 503, there having been the approach of 
carrying out heat hardening and forming a protective coat 503, after applying coating liquid with a 
spin coat method, but this approach's having had much futility of coating liquid, and having un- 
arranged [ to which a production cost becomes high ], since the supplied coating liquid dispersed, 
although excelled in the point which makes the front face of a protective coat 503 flat. Moreover, in 
order to rotate a substrate at the time of spreading, there was an inclination for coating liquid to flow 
outside from the inside according to a centrifugal force, and for the thickness of a periphery field to 
become thick, consequently there was un-arranging [ that dispersion in the thickness of a protective 
coat 503 became large ]. The technique using the so-called ink jet is proposed in recent years for 
these cures. 

[0005] For example, the approach of forming in JP,9-329707,A the protective coat 503 by which 
patterning was carried out by the Inkjet method is indicated. This approach is the approach of heat- 
treating and stiffening by the ink jet method, after applying and carrying out predrying of the coating 
liquid for protective coat formation only on the service area of a color filter, as shown in drawing 
14. 
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* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated, 

EFFECT OF THE INVENTION 

[Effect of the Invention] Since the part which this climax produced can be cut off in case a substrate 
base material is cut for each color filter of every even if climax arises in the edge section of a paint 
film, in case the coating liquid for protective coats applied by the ink jet method on the substrate 
base material is dried according to this invention, as explained above, the color filter excellent in the 
surface surface smoothness of a protective coat can be manufactured. Moreover, since there are few 
amounts of the coating liquid for protective coats to be used and they end compared with the 
approach of forming a protective coat using the conventional spin coat method, reduction of material 
costs and low cost-ization can be attained. Moreover, since the surface level difference of a 
protective coat is 1 micrometer or less, the color filter of this invention has good surface surface 
smoothness, and by constituting liquid crystal equipment using this color filter, the gap 
nonuniformity of the liquid crystal layer prepared in the upper layer of a color filter is prevented, a 
poor display, such as brightness nonuniformity, is suppressed, and it can obtain a good liquid crystal 
display. Therefore, according to this invention, liquid crystal equipment and electronic equipment 
excellent in the homogeneity of the display screen are obtained. 

[Translation done.] 
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* NOTICES * 

JPO and XNPIT are not responsible for any 
damages caused by the use of this translation . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated, 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, by this approach, in order that edge section 
5 1 3a of the paint film 5 1 3 applied on the service area of a color filter might become thicker than 
other parts and might rise so that it may illustrate to drawing 15 when predrying is performed, there 
was a problem that the front face of the protective coat 503 after hardening did not become flat. 
Thus, when the level difference had arisen on the front face of the protective coat 503 of a color filter 
and liquid crystal equipment was constituted using this color filter, there was a problem that gap 
nonuniformity will arise in the liquid crystal layer prepared in the protective coat 503 side of a color 
filter, and the brightness nonuniformity in the display screen will arise by it. 
[0007] Therefore, the technical problem of this invention is to offer [ offering the color filter 
excellent in the surface smoothness on the front face of a protective coat, and ] the approach that the 
color filter excellent in the surface smoothness on the front face of a protective coat can be 
manufactured by low cost. Moreover, let it be a technical problem to offer the liquid crystal 
equipment and electronic equipment using a color filter of this invention. 

[Translation done J 
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MEANS 



[Means for Solving the Problem] This invention is what solves at least one of said the technical 
problems. The manufacture approach of the color filter of this invention The coloring layer 
formation process which is the manufacture approach of a color filter of the coloring layer being 
formed on the substrate and coming to form a protective coat on this coloring layer, and forms a 
coloring layer on a substrate base material, The spreading process which applies the coating liquid 
for protective coats by the ink jet method on the whole surface of the field in which said coloring 
layer of said substrate base material is formed, It is characterized by having the hardening process 
which is made to harden the coating liquid for protective coats applied on said substrate base 
material, and forms a protective coat, and the cutting process which cuts said substrate base material 
with which said protective coat was formed for each color filter of every. 

[0009] Since the coating liquid for protective coats is applied on the whole surface of a substrate 
base material according to the manufacture approach of this color filter, the edge section of a paint 
film turns into the periphery section of a substrate base material. Therefore, even if climax arises in 
the edge section of a paint film at the process which stiffens the coating liquid for protective coats, 
the periphery section of a substrate base material becomes thicker than the part of the inner direction. 
Therefore, if it designs so that the service area of each color filter may not be included in the 
periphery section of the substrate base material with which a paint film becomes thick on a substrate 
base material, the front face of a protective coat can be evenly formed in the service area of a color 
filter at least. 

[0010] moreover , in said spreading process , the manufacture approach of the color filter of this 
invention be characterize by control the width of face of said paint film so that the edge of the cross 
direction of the paint film form with one scan may be locate outside the service area of a color filter , 
while it be make to move relatively and it scan the location of said ink jet head and said substrate 
base material , breathe out said coating liquid for protective coats from two or more nozzles prepare 
in the ink jet head . 

[001 1] In the spreading method using the usual ink jet, the field applied with the coating liquid 
breathed out by coincidence from the ink jet head equipped with two or more nozzles which carry 
out the regurgitation of the coating liquid is smaller than the spreading field of the whole which is 
finally going to form the paint film. Therefore, since the whole spreading field is applied moving an 
inkjet head (scan), on the boundary (line feed section) of a scan and a scan, a paint film tends to 
become an ununiformity. While making it move relatively and scanning the location of an inkjet 
head and a substrate base material, breathing out the coating liquid for protective coats from two or 
more nozzles prepared in the ink jet head according to the approach of this invention Since the width 
of face of said paint film is controlled so that the edge of the cross direction of the paint film formed 
with one scan is located outside the service area of a color filter, the boundary (line feed section) of a 
scan and a scan is formed outside the service area of a color filter, and a uniform paint film is formed 
in a service area. Here, the cross direction of a paint film is a perpendicular direction to the direction 
where an inkjet head advances relatively at the time of a scan. 

[0012] As for control of the width of face to which the coating liquid for protective coats is applied, 
in this invention, it is desirable in said spreading process to carry out by changing the combination of 
the nozzle with which the coating liquid for protective coats is breathed out by coincidence among 
two or more nozzles prepared in said inkjet head. According to this approach, the width of face of 
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the paint film at the time of applying the coating liquid for protective coats by the ink jet method can 
be controlled easily and with high precision, and it can respond also to design changes, such as a 
substrate base material, easily. 

[0013] Moreover, this invention can also change the coverage of the coating liquid for protective 
coats by the spreading field in said spreading process. In this invention, since an ink jet is used for 
formation of a protective coat, it is possible to change coverage according to the irregularity of the 
field which is going to form the protective coat, and the surface smoothness on the front face of a 
protective coat can be raised more by this. 

[0014] Moreover, said coloring layer formation process has the process which applies the coating 
liquid for coloring layers by the ink jet method, and the process which stiffens this coating liquid for 
coloring layers, and can consider the manufacture approach of the color filter of this invention as the 
configuration which performs this coloring layer formation process and the spreading process which 
applies said coating liquid for protective coats within one production line. Since this approach uses 
an ink jet also for formation of a coloring layer and forms the protective coat using an ink jet within 
one production line succeeding this, when working efficiency can be raised, productivity can be 
raised and fertilization is realized, it is desirable. 

[0015] The color filter of this invention is a color filter with which a coloring layer is formed on a 
substrate and it comes to form a protective coat on this coloring layer, and said protective coat is 
formed by the ink jet method, and it is characterized by the surface level difference of this protective 
coat being 1 micrometer or less. 

[0016] In this invention, the surface level difference can be held down to 1 micrometer or less by 
forming the protective coat of a color filter by the ink jet method. If the surface level difference of 
the protective coat of a color filter is 1 micrometer or less, the homogeneity of the gap of a liquid 
crystal layer prepared in the protective coat side of a color filter will become good [ the surface 
smoothness on the front face of a protective coat is good, and ], when liquid crystal equipment is 
constituted using this color filter. A poor display, such as brightness nonuniformity which originates 
in the gap nonuniformity of a liquid crystal layer by this, is suppressed, and a good display is 
obtained. 

[0017] After, as for the color filter of this invention, said protective coat forms a coloring layer on 
the substrate base material for cutting down a substrate, The coating liquid for protective coats is 
applied by the ink jet method on the whole surface of the field in which said coloring layer of this 
substrate base material is formed. After stiffening this coating liquid for protective coats, what was 
formed by cutting said substrate base material for each color filter of every is desirable. The 
manufactured color filter using this approach has the description that said protective coat is formed 
on the whole surface of the substrate of a color filter. 

[0018] In case the color filter of this invention cuts a substrate base material since it is cut and 
obtained for each color filter of every after forming a protective coat on the whole surface of a 
substrate base material, it can cut off the climax produced in the edge section of a paint film at the 
time of protective coat formation. Therefore, the protective coat on the substrate of each color filter 
becomes the thing excellent in surface surface smoothness. 

[0019] As for the color filter of this invention, what was performed by making it move relatively and 
scanning the location of said ink jet head and said substrate base material, spreading of said coating 
liquid for protective coats breathing out the coating liquid for protective coats from two or more 
nozzles prepared in the ink jet head is desirable, and if the approach of starting is used, the color 
filter with which the edge of the cross direction of the paint film applied with one scan exists outside 
the service area of a color filter will be obtained. If it is in the color filter of this configuration, since 
the ununiformity part of the paint film by line feed of an ink jet is not formed in the service area of a 
color filter, it becomes the thing equipped with the homogeneous protective coat excellent in surface 
surface smoothness. 

[0020] It is characterized by the liquid crystal equipment of this invention coming to have the liquid 
crystal constituent pinched between the color filter of this invention, the opposite substrate by which 
opposite arrangement was carried out at the side in which the protective coat of this color filter is 
formed, and said color filter and said opposite substrate. Moreover, the electronic equipment of this 
invention is characterized by coming to provide the liquid crystal equipment of this invention. 
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[0021] Since the layer which turns into the upper layer of a protective coat from a liquid crystal 
constituent is prepared using the color filter excellent in the surface surface smoothness of a 
protective coat according to the liquid crystal equipment of this invention, it excels in the 
homogeneity of the gap of a liquid crystal layer. Therefore, a poor display, such as brightness 
nonuniformity resulting from gap nonuniformity, is suppressed, and a good display is obtained. 
Moreover, since the liquid crystal equipment which was equipped with the color filter excellent in 
the surface surface smoothness of a protective coat, and was excellent in the homogeneity of the gap 
of a liquid crystal layer is used according to the electronic equipment of this invention, a poor 
display, such as brightness nonuniformity, is prevented and a good liquid crystal display is obtained. 
[0022] 

[Embodiment of the Invention] Hereafter, the 1st operation gestalt concerning this invention is 
explained, referring to drawing 7 from drawi ng 1 . Drawing 1 is the fragmentary sectional view 
showing the color filter of this operation gestalt. This color filter 10 is equipped with the pixel 
allotted in the shape of a matrix on substrate 1 la, and the boundary line of a pixel and a pixel is 
divided by the partition 14 which consists of a black matrix 12 which consists of a protection-from^ 
light layer, and bank 13 formed on it. The coloring layers 15r, 15g, and 15b which consist of one ink 
of R (red), G (green), and B (blue) are formed in the pixel of each, and the protective coat 16 is 
formed so that these whole may be covered. The so-called mosaic array may be used for the array of 
R, G, and B, and it may also be other arrays, such as a stripe array and a delta array. 
[0023] Drawing 2 is the outline block diagram showing the example of the production line used 
suitable to manufacture the color filter 10 of this operation gestalt. The production line of this 
example is equipped with the coloring stratification equipment 51 for performing the process which 
forms the coloring layers 15r, 15g, and 15b by the ink jet method, and the protective coat formation 
equipment 52 for performing the process which forms a protective coat 16 by the ink jet method, and 
the conveyance means is established among these equipments, coloring stratification equipment 51 — 
the 1- it has the 3rd ink jet equipment 31, 32, and 33, and the 1st prepared in the latter part of each 
ink jet equipments 31, 32, and 33 - the 3rd dryer 41, 42, and 43, and the oven 46 for carrying out 
postbake of the ink is formed in the latter part of the 3rd dryer 43. Moreover, the conveyance means 
is established between each equipment. The 4th ink jet equipment 34, 4th dryer 44, and hardening 
equipment 45 are formed in order, and, as for protective coat formation equipment 52, the 
conveyance means is established between each equipment. 

[0024] The approach of forming the coloring layers 15r, 15g, and 15b of a color filter 10 by the ink 
jet method is well-known (for example, JP,4- 123007, A), and coloring stratification equipment 51 
can be constituted, using suitably known ink jet equipment and a known dryer. 
[0025] The top view in which drawing 3 thru/or drawing 6 show the example of the 4th ink jet 
equipment 34, dr awing 3 shows the outline block diagram of ink jet equipment 34, and drawin g 4 
shows the array of the ink jet head 72, drawing 5 , and drawing 6 are the explanatory views of an ink 
jet 72. This 4th ink jet equipment 34 is equipped with the control section C which controls the 
movable migration device 3, and the ink jet device 2 and the migration device 3 for the location of 
the ink jet head group 1 equipped with two or more Inkjet heads 72 which carry out the regurgitation 
of the coating liquid L for protective coats to the substrate base material 1 1 top, the ink jet device 2, 
and the ink jet head group 1 and the substrate base material 1 1 relatively. 

[0026] The above-mentioned migration device 3 consists of a head supporter 5 which makes it move 
it to the location of arbitration to the substrate base material 1 1 while supporting the ink jet head 
group 1 above the substrate base material 1 1 laid on the substrate stage 4 so that the nozzle 67 of the 
ink jet head 72 may turn to a lower part, and a stage mechanical component 6 to which the substrate 
base material 1 1 is moved with the substrate stage 4 to the upper ink jet head group 1. 
[0027] The above-mentioned head supporter 5 made the horizontal direction (X-axis) and the 
perpendicular direction (Z-axis) rotate the ink jet head group 1 for the ink jet head group I with the 
passing speed of arbitration the device of the linear motor in which ********** i n movable is 
possible, and focusing on a perpendicular medial axis, and is equipped with the device of the 
stepping motor which can be set as arbitrary include angles to the downward substrate base material 



[0028] The above-mentioned stage mechanical component 6 rotated the substrate stage 4 focusing on 
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the perpendicular medial axis, and is equipped with theta shaft stage 7 which can be set as arbitrary 
include angles, and the Y-axis stage 8 in which ********** [ n movable is possible to horizontally 
(Y-axis) the substrate stage 4 is intersected perpendicularly in the direction of horizontal migration 
of the ink jet head group 1 to the upper ink jet head group 1 . In addition, theta shaft stage 7 consists 
of stepping motors etc., and the Y-axis stage 8 consists of linear motors etc. 
[0029] The above-mentioned ink jet device 2 is equipped with tank 9b which stores the coating 
liquid L for protective coats, in order to connect with the ink jet head group 1 through tube 9a and to 
supply the coating liquid L for protective coats to the Inkjet head 72 of this ink jet head group 1, 
That is, spreading is performed by filling up the ink jet head 72 of the ink jet head group 1 with the 
coating liquid L for protective coats through tube 9a from tank 9b. It has the regurgitation device in 
which compress a liquid room and a liquid is made to breathe out by the pressure wave by the piezo- 
electric element* and the above-mentioned ink jet head 72 has two or more nozzles 67 arranged by a 
single tier or two or more trains. 

[0030] Drawing 4 is what showed the example of the array of the nozzle 67 in the ink jet head group 
1, and is drawing which carried out plane view of the inferior surface of tongue (field which counters 
the substrate stage 4) of the ink jet head group 1 > In this example, 12 ink jet heads 72 equipped with 
the nozzle 67 and the regurgitation device 71 of a predetermined number (six piece x2 train) are 
formed in the ink jet head group 1. If the ink jet head group 1 sets to S the direction which advances 
relatively to the substrate base material 1 1 on the substrate stage 4 and makes a direction 
perpendicular to this direction the cross direction W It is parallel to a travelling direction S so that 12 
ink jet heads 72 may make a train along the one direction where a nozzle 67 has the include angle of 
arbitration to a travelling direction S, and it is arranged so that the straight line which passes along 
each nozzle 67 may serve as regular intervals in the cross direction W. Although the number of the 
nozzles 67 prepared in one ink jet head 72 and the number of the ink jet heads 72 can be changed 
suitably, it is set up so that the width of face (magnitude in the cross direction W) which can be 
applied to coincidence by the coating liquid breathed out from two or more nozzles 67 prepared in 
the ink jet head group 1 may become larger than the magnitude of the service area of one color filter 
10. 

[0031] The structure of each ink jet head 72 is equipped with the nozzle plate 61 and diaphragm 62 
made from stainless steel as shown in drawin g 5 and drawing 6 , and both are joined through the 
batch member (reservoir plate) 63. Between the nozzle plate 61 and the diaphragm 62, two or more 
space 64 and liquid reservoirs 65 are formed of the batch member 63. The interior of each space 64 
and a liquid reservoir 65 is filled with the coating liquid L for protective coats, and each space 64 
and a liquid reservoir 65 are opening it for free passage through a feed hopper 66. Furthermore, the 
nozzle 67 which serves as a hole for injecting the coating liquid L for protective coats from space 64 
is formed in the nozzle plate 61. On the other hand, the hole 68 for supplying the coating liquid L for 
protective coats to a liquid reservoir 65 is formed in the diaphragm 62* 

[0032] Moreover, on the field which counters the space 64 of a diaphragm 62, and the field of the 
opposite side, the piezoelectric device (piezo-electric element) 69 is joined. This piezoelectric device 
69 is located between the electrodes 70 of a pair, and if it energizes, it will bend so that a 
piezoelectric device 69 may project outside, and the diaphragm 62 with which the piezoelectric 
device 69 is joined to coincidence will also be united, and it will bend outside. The volume of space 
64 increases by this. Therefore, the coating liquid L for protective coats equivalent to a part for the 
volume which increased in space 64 flows through a feed hopper 66 from a liquid reservoir 65. Next, 
if the energization to a piezoelectric device 69 is canceled, both a piezoelectric device 69 and the 
diaphragm 62 will return to the original configuration. Thereby , since space 64 also returns to the 
original volume, the pressure of the coating liquid L for protective coats of the space 64 interior 
rises, and the drop 60 of the coating liquid L for protective coats is breathed out towards the 
substrate base material 1 1 from a nozzle 67. In addition, methods other than the piezo jet type using 
the above-mentioned piezoelectric device as an ink jet method of the ink jet head 72 may be used, 
for example, it does not matter even if it adopts methods, such as an ink blowing pressure force jet 
method (for example, bubble jet (trademark) method) using the electric thermal-conversion object as 
an energy generation component. 

[0033] The above-mentioned control section C is a computer which has the I/O function of CPUs, 
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such as a microprocessor which controls the whole equipment, or various signals, and it connects 
with the ink-jet device 2 and the migration device 3 electrically, respectively, and it has the function 
control either [ at least ] discharging by the ink jet device 2, or the migration actuation by the 
migration device 3, and change the spreading conditions of the coating liquid L for protective coats. 
[0034] In this operation gestalt, the control section C is equipped with the function to change the 
combination of the nozzle 67 with which the coating liquid L for protective coats is breathed out by 
coincidence among two or more nozzles 67, in each ink jet head 72. Thereby, the regurgitation 
location of the coating liquid L in the ink jet head 72 can be changed, and when moving the ink jet 
head group 1 to a travelling direction S once, the width of face by which the coating liquid L for 
protective coats is applied on (1 Scan) and the substrate base material 1 1 can be controlled. 
Moreover, it is parallel to the travelling direction S of the ink jet head group 1 , and if it controls so 
that the number of nozzles 67 with which the coating liquid L for protective coats is breathed out by 
coincidence on the straight line about all of the straight lines which pass along a nozzle 67 becomes 
equal, it is desirable when making coverage into homogeneity. 

[0035] Furthermore, it is desirable to have the function in which a control section C can control 
coverage by the field where the coating liquid L for protective coats is applied. For example, it is 
desirable to prepare the control function which is repeated in case it applies to the same location on 
the control function which changes the discharge quantity from each nozzle 67 according to an 
individual, and/or the substrate base material 1 1 repeatedly and which sets up spreading conditions 
for every spreading, and to suppose that it is controllable so that the part where thickness differs may 
exist also in the paint film applied with one scan. Coverage is changed according to the shape of 
toothing of the front face of the substrate base material 1 1 just before applying this configuration, 
then the coating liquid L for protective coats, and it becomes possible to make still smaller the 
surface level difference D of a protective coat 16 + 

[0036] Drawing 7 (a) - (e) is the type section Fig. having shown how to manufacture the color filter 
10 of this operation gestalt, in order of the process. First, the substrate base material 1 1 of the 
magnitude which can start two or more substrate 1 la of one color filter 10 is prepared, and as shown 
in drawing 7 (a), the black matrix 12 is formed on the substrate base material 11. Although a glass 
substrate is generally used, if it has properties needed in the application as a color filter, such as 
transparency and a mechanical strength, as a substrate base material 1 1 , ingredients other than glass 
can also be used. 

[0037] The black -matrix 12 is formed with the layered product of a chromium metal, a chromium 
metal, and chromic oxide, or resin black. In order to form the black matrix 12 which consists of a 
metal thin film, a spatter and vacuum deposition can be used. Moreover, in order to form the black 
matrix 12 which consists of a resin thin film, gravure, the photoresist method, a hot printing method, 
etc. can be used. 

[0038] Then, bank 13 is formed on the black matrix 12. That is, as shown in drawing 7 (b), where the 
mask film 18 which formed the resist layer 17 which consists of a transparent photopolymer 
constituent of a negative mold, and was formed in the top face at the matrix pattern configuration is 
stuck, exposure processing is performed so that the substrate base material 1 1 and the black matrix 
12 may be covered. And as shown in drawing 7 (c), by carrying out etching processing of the part for 
the unexposed part of the resist layer 17, patterning of the resist layer 17 is carried out, and bank 13 
is formed. In a next process, in case this bank 13 and the black matrix 12 under it form the coloring 
layers 15r, 15g, and 15b by the ink jet method, they serve as the partition 14 which plays the role of 
the bank which regulates the breadth of ink. 

[0039] Since the impact location precision of ink at the time of forming the coloring layers 15r, 15g, 
and 15b at a next process on the substrate base material 1 1 surrounded by the ink jet method on the 
bank 13 since a glass substrate (substrate base material 11) front face is parent ink nature when the 
resin ingredient with which a paint film front face serves as non-dense ink nature is used as an 
ingredient which forms bank 13 improves, it is desirable. In addition, in this case, after the coloring 
layers 15r and 15g and 15b formation, before forming a protective coat 16, it is desirable to form the 
top face of bank 13 into parent ink, and it is desirable to form the equipment for it between coloring 
stratification equipment 51 and protective coat formation equipment 52. 

[0040] Next, as shown in drawing 7 (d), the coating liquid for coloring layers (ink) is applied to the 
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inside of the field surrounded by the partition 14, i.e., a pixel, this is dried, and the coloring layers 
15r, 15g, and 15b are formed, this operation gestalt the 1- the coloring layers 15r, 15g, and 15b of 
three colors are formed in order using coloring stratification equipment 51 equipped with the 3rd ink 
jet equipment 31, 32, and 33. The formation sequence of the coloring layers 15r, 15g, and 15b of 
three colors is not limited* 

[0041] For example, the substrate base material 1 1 with which the partition 14 was formed is first 
introduced into the 1st ink jet equipment 31, and the regurgitation of the red ink is carried out from 
an ink jet head (illustration abbreviation) only to the field in which the pixel which consists of 
coloring layer 15r of R (red) among many pixels is formed. Then, it conveys to the 1st dryer 41, ink 
is dried here, and coloring layer 15r of R (red) is formed. Then, the substrate base material 1 1 with 
which coloring layer 15r of R (red) was formed is conveyed to the 2nd ink jet equipment 32, and the 
regurgitation of the green ink is carried out from an ink jet head (illustration abbreviation) only to the 
field in which the pixel which consists of 15g of coloring layers of G (green) among many pixels is 
formed. And it conveys to the 2nd dryer 42, ink is dried here, and 15g of coloring layers of G (green) 
is formed. Then, the substrate base material 1 1 with which 15g of coloring layers of coloring layer 
15r and G (green) of R (red) was formed is conveyed to the 3rd Inkjet equipment 33, and the 
regurgitation of the blue ink is carried out from an Inkjet head (illustration abbreviation) only to the 
field in which the pixel which consists of coloring layer 15b of B (blue) among many pixels is 
formed- Then, it conveys to the 3rd dryer 43, ink is dried here, and coloring layer 15b of B (blue) is 
formed, in addition, the 1- in case the black matrix 12 is formed so that the substrate base material 1 1 
can be positioned in the 3rd ink jet equipment 31 and 32 and 33 at a precision for example, it is 
desirable to form the mark for alignment. 

[0042] Viscosity is 2 - 20 mPa-s, the ink which forms the coloring layers 15r, 15g, and 15b has a 
contact angle larger than 50 degrees over a nozzle plate, and that [ its ] whose surface tension is 20 - 
40 mN/m is desirable. There is a possibility of supply of the next ink after ink breathes out not 
meeting the deadline, and starting the poor regurgitation if the viscosity of ink is too high, and when 
viscosity is too low, there is a possibility that a fluidity may be too good and may serve as fault 
supply of ink. Moreover, if the contact angle over the nozzle plate of ink is too low, in case a nozzle 
plate will get wet in ink and an ink droplet will be breathed out, an ink droplet can draw near to the 
ink adhering to a nozzle plate, and there is a possibility that it may not be breathed out in an exact 
location. Moreover, even if too small [ the surface tension of ink is too large, and ], the stable 
meniscus control by vibration of a piezoelectric device becomes impossible. For example, an acrylic 
resin color paste, an aquosity melamine color paste, etc. can be used. 

[0043] Although a difference has the thickness of the coloring layers 15r, 15g, and 15b by each class 
of RGB, it considers as within the limits of 0,8-1.2 micrometers in general. It is a 30-80-degree C 
temperature requirement, as for the process which dries ink, it is desirable to carry out the condition 
for 3 - 5 minutes, and it is desirable to set up the 3rd configuration of the 1st - dryers 41, 42, and 43, 
conveyance conditions, etc. so that these conditions may be suited. Moreover, after forming the 
coloring layers 15r, 15g, and 15b of three colors, oven 46 performs postbake (this baking) and ink is 
stiffened. The heating conditions at this time are preferably set as 220 degrees C and a 30-minute 
about room. 

[0044] Then, as shown in drawing_7 (e), a protective coat 16 is formed so that the top face of the 
substrate base material 11, partition 14, and the coloring layers 15r, 15g, and 15b may be covered. 
Namely, the substrate base material 1 1 with which the coloring layers 15r, 15g, and 15b were formed 
It is conveyed to protective coat formation equipment 52. With the 4th ink jet equipment 34 Coloring 
layer 15r of the substrate base material 1 1, After the coating liquid L for protective coats is applied 
to the whole field in which 15g and 15b are formed and predrying is carried out with the 4th dryer 
44, this coating liquid L is hardened with hardening equipment 45, and a protective coat 16 is 
formed. 

[0045] Like the ink which fulfills the property required of the application as a protective coat as 
coating liquid L for protective coats, and forms the coloring layers 15r, 15g, and 15b by the ink jet 
although it is usable if spreading is possible, viscosity is 2~20mPa, the contact angle over a nozzle 
plate is more preferably larger than 50 degrees 35 degrees or more, and that whose surface tension is 
20 - 40 mN/m is desirable. Moreover, in case an ingredient is selected, what has the good leveling 
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nature to which the front face after spreading becomes flat promptly, and what has the good 
wettability to a spreading side are desirable, and, as for especially a solvent, what has the next good 
drying method and the compatibility in a desiccation process is desirable. Moreover, an additive uses 
what does not degrade the property of a protective coat. Although it can be changed by changing 
combination of a solvent, when the cure rate of the coating liquid L for protective coats has a too 
quick cure rate, before flattening of the applied paint film is carried out, it is hardened, and has a 
possibility that the surface smoothness of protective coat 16 front face may worsen. On the contrary, 
if a cure rate is too slow, since the drying time will start for a long time, productivity worsens. 
[0046] As this coating liquid L for protective coats, it consists of 10 - 20 % of the weight of acrylic 
resin, 0.1 - 3 % of the weight of epoxy resins, 0.1 - 3 % of the weight of coupling agents, 35 - 60 % 
of the weight (solvent of 162 degrees C of boiling points) of diethylene-glycol wood ether, and 20 - 
45 % of the weight (solvent of 247 degrees C of boiling points) of butyl carbitol acetate, and the 
thermosetting resin constituent which is 46-52 degrees of contact angles, the surface tension 25 - 29 
mN/m to viscosity 4-8 mPa-s, and a nozzle plate can be used preferably, for example. 
[0047] The effectiveness which will bury the level difference of partition 14 and the coloring layers 
15r, 15g, and 15b, and will carry out flattening of the front face if the thickness of the protective coat 
16 after desiccation is too thin is not fully acquired, but if too thick, starting productivity will 
become [ the drying time ] long bad. In this operation gestalt, generally the level difference of the 
partition 14 and the coloring layers 15r, 15g, and 15b just before forming a protective coat 16 is 
about 1.5-1.8 micrometers, and, as for the thickness of a protective coat 16 which buries this, it is 
desirable to be referred to as about 3,0-4.0 micrometers after hardening. 

[0048] In order to apply the coating liquid L for protective coats with the 4th ink jet equipment 34, 
the ink jet head group 1 and/or the substrate stage 4 are moved so that the substrate base material 1 1 
may be set and the ink jet head group 1 may be first located above the spreading starting position of 
the substrate base material 1 1 on the substrate stage 4. Subsequently, making the coating liquid L for 
protective coats breathe out at intervals of the predetermined regurgitation from the ink jet head 72 
of the Inkjet head group 1, the substrate stage 4 is moved in the direction of Y, and 1 scan eye is 
applied. In this case, the relative travelling direction S of the ink jet head 72 turns into the direction 
of Y. And making the coating liquid L for protective coats **** at intervals of the predetermined 
regurgitation from the ink jet head 72 again, after starting a new line by moving the ink jet head 
group 1 in the direction of X, the substrate stage 4 is moved in the direction of Y, and 2 scan eye is 
applied. Thus, the coating liquid L for protective coats is applied all over the substrate base material 
1 1, repeating line feed of a scan. Or making the coating liquid L for protective coats **** from the 
ink jet head 72 of the ink jet head group 1 , the ink jet head group 1 is moved in the direction of X, 1 
scan may be applied and the substrate stage 4 may be moved in the direction of Y at the time of line 
feed. In this case, the relative travelling direction S of the ink jet head 72 turns into the direction of 
X. 

[0049] Width of face of the paint film formed with one scan is made larger than the service area of 
one color filter 10, and it applies so that the edge of the cross direction of the paint film formed with 
one scan may be located outside the service area of a color filter. Moreover, it is desirable to control 
coverage so that desired thickness is obtained. The coverage per unit area is good also as 
homogeneity on the whole surface of the substrate base material 1 1, or may change coverage by the 
part according to the irregularity of the front face of the substrate base material 1 1 just before 
applying the coating liquid L for protective coats. For example, since partition 14 differs in height 
from the coloring layers 15r, 15b, and 15c, if it controls to change the discharge quantity at the time 
of carrying out the regurgitation of the coating liquid L for protective coats to each top face, the 
surface smoothness of the front face of a protective coat 16 can be raised more. 
[0050] Specifically, thickness is controllable by changing the discharge quantity of the coating liquid 
L from each nozzle 67 by the control section C, That is, the coverage per unit area changes in 
proportion to discharge quantity, and if discharge quantity is increased, while being able to thicken 
thickness, thickness can be made thin if discharge quantity is reduced. Or in case it applies to the 
same location on the substrate base material 1 1 repeatedly, the thickness of a paint film can be 
controlled also by [ repeating ] controlling the discharge quantity of the coating liquid L from each 
above-mentioned nozzle 67 for every spreading, respectively. 
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[0051] Known technique, such as the spin drying method, the hot plate drying method, and a 
vacuum-drying method, can be suitably used for the process to which predrying of the paint film of 
the coating liquid for protective coats is carried out with the 4th dryer 44, It is desirable to adopt the 
proper drying method according to the surface state of the paint film before desiccation not only by 
the condition of the paint film before desiccation but by the difference in the drying method, taking 
into consideration a result of protective coat 16 front face, productivity, etc*, since the surface 
surface smoothness of the protective coat 16 after desiccation may change. 

[0052] By heat-treating with hardening equipment 45 equipped with heating means, such as oven 
equipped with the warm air blower style for the substrate base material 1 1 after predrying, the 
process which stiffens the paint film after predrying with hardening equipment 45 stiffens a paint 
film, and let it be a protective coat 16. The conditions at the time of heating are suitably set up 
according to an ingredient, thickness, etc. of a paint film. 

[0053] Thus, after forming a protective coat 1 6, a color filter 10 is obtained by cutting the substrate 
base material 1 1 for each service area of every. Moreover, it is desirable while assembling a liquid 
crystal panel, after assembling a liquid crystal panel using the substrate base material 1 1 in using this 
color filter 10 for liquid crystal equipment to cut the substrate base material 1 1 for every color filter. 
[0054] According to this operation gestalt, the surface level difference D of a protective coat 16 can 
be made small to 1 micrometer or less. The value of the surface level difference D here means the 
value of the difference of the upper limit when measuring a front face with a contact process level 
difference measuring device, and a lower limit. Moreover, since the ink jet method is used for 
formation of a protective coat 16, compared with the case where a spin coat method is used, there is 
little amount of the coating liquid used, it ends, and the color filter excellent in surface surface 
smoothness can be manufactured by low cost. 

[0055] In addition, although the ink jet head group 1 which considered as the means which carries 
out the regurgitation of the coating liquid L in Inkjet equipment, and was equipped with two or more 
ink jet heads 72 was used with this operation gestalt, if the paint film of desired width of face is 
obtained with one scan, it is also possible to constitute a regurgitation means only from one ink jet 
head. Like this operation gestalt, if a regurgitation means is constituted using two or more ink jet 
heads 72, the existing small ink jet head can be used, and it can constitute so that a paint film with 
comparatively wide width of face may be obtained with one scan. 

[0056] Moreover, the array of the Inkjet head 72 in the ink jet head group 1 is making the train along 
the one direction where not only the array of this operation gestalt but the nozzle 67 has the include 
angle of arbitration to a travelling direction S, and is parallel to a travelling direction S, and can be 
considered as a proper array that what is necessary is to just be arranged so that the straight line 
which passes along each nozzle 67 may serve as regular intervals in the cross direction W. For 
example, two or more [ to the cross direction W / head / 72 / ink jet ], as shown in d rawing 8 , in the 
example of this drawing, each ink jet head 72 may be arranged with 2 successive-installation **** to 
three pieces and a travelling direction S so that a nozzle 67 may make a train along the cross 
direction W. In edge 72a of the cross direction W of the ink jet head 72 of eye one train, it is parallel 
to a travelling direction S, and in edge 72b of the cross direction W of the straight line which passes 
along a nozzle 67, and the Inkjet head 72 of eye two trains, it is parallel to a travelling direction S, 
and, as for a part of straight line which passes along a nozzle 67, constituting so that it may lap is 
desirable, In addition, in this drawing, the regurgitation device of an ink jet head is omitting 
illustration* 

[0057] Drawing 9 is what showed the 1st example which constituted liquid crystal equipment using 
the color filter 10 of this operation gestalt, and is the sectional view showing the outline 
configuration of passive matrix type liquid crystal equipment {liquid crystal equipment). The 
transparency mold liquid crystal display as a final product is obtained by equipping the liquid crystal 
equipment 100 of this example with incidental elements, such as IC for a liquid crystal drive, a back 
light, and a base material. 

[0058] This liquid crystal equipment 100 is equipped with the color filter 10 explained with the 1st 
operation gestalt, and arranges a color filter 10 to the up side (watcher side). In addition, suppose that 
a color filter 10 is explained simple in this operation gestalt. The important section of transparency 
mold liquid crystal equipment 100 is shown in this drawing, between the opposite substrates 101 
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which consist of a color filter 10, a glass substrate, etc, the liquid crystal layer 103 which consists of 
a STN (Super Twisted Nematic) liquid crystal constituent etc. is pinched, and the outline 
configuration of this liquid crystal equipment 100 is carried out. A color filter 10 is the same as the 
color filter explained with the 1st operation gestalt, and is equipped with the partition 14 and the 
coloring layers 15r, 15g, and 15b which consist of substrate 1 la, a black matrix 12, and bank 13, and 
a protective coat 16. 

[0059] On the protective coat 16 of a color filter 10 (liquid crystal layer side), two or more 1st 
electrodes 106 are formed in the shape of a stripe at the predetermined spacing, and the orientation 
film 109 is formed so that the top face may be covered. On the other hand, on the color filter 10 in 
the opposite substrate 101, and the field which counters (liquid crystal layer side), two or more 2nd 
electrodes 105 which extend in the direction which intersects perpendicularly with the 1st electrode 
106 by the side of a color filter 10 are formed in the shape of a stripe at the predetermined spacing, 
and the orientation film 107 is formed so that the top face may be covered, The part where the 1st 
electrode 106 and 2nd electrode 105 cross is a pixel, and it is constituted so that the coloring layers 
15r, 15g, and 15b of a color filter 10 may be located in the part used as this pixel. Moreover, 
although not illustrated, the polarizing plate is installed in the external surface side of the opposite 
substrate 101 and a color filter 10, respectively. Moreover, a sign 104 is a spacer for holding 
uniformly in a substrate side spacing between substrates (it being called a eel gap), and a sign 1 10 is 
a sealant for holding a liquid crystal constituent between substrates* In addition, the 1st electrode 106 
and 2nd electrode 105 form transparence electrical conducting materials, such as ITO (Indium Tin 
Oxide), in the shape of a plane view stripe. The end section of the 1st electrode 106 is formed so that 
it may extend to the outside of a sealant, and it is making leading-about wiring 106a. 
[0060] Since according to the liquid crystal equipment 100 of this configuration the protective coat 
16 of a color filter 10 cuts and is formed after membranes are formed by the ink jet all over the 
substrate base material 11, it excels in surface surface smoothness. Therefore, the nonuniformity of 
the eel gap in liquid crystal equipment 100 is stopped small, the brightness nonuniformity in the 
display screen is improved and a good display is obtained. Moreover, since the surface surface 
smoothness of the protective coat 16 of a color filter 10 is good, the surface surface smoothness of 
the 1st electrode currently formed in the upper layer and the surface surface smoothness of the 
orientation film 109 will also become good. Therefore, the rubbing nonuniformity which originates 
in the surface level difference of the orientation film 109, and is produced is prevented, and a good 
liquid crystal display property is acquired. Since the ink jet was furthermore used for formation of a 
protective coat 16, compared with the case where a protective coat is formed, there is little amount of 
the coating liquid used, it ends with a spin coat method, and a manufacturing cost is reduced. 
[0061] Drawing 10 is what showed the 2nd example which constituted liquid crystal equipment 
using the color filter 10 of this operation gestalt, and is the sectional view showing the outline 
configuration of passive matrix type liquid crystal equipment (liquid crystal equipment). The 
transparency mold liquid crystal display as a final product is obtained by equipping the liquid crystal 
equipment 200 of this operation gestalt with incidental elements, such as IC for a liquid crystal drive, 
a back light, and a base material. The point that this liquid crystal equipment 200 differs from the 
liquid crystal equipment 100 of said 1st example greatly is a point which has arranged the color filter 
10 to the down side (opposite side by the side of a watcher). In addition, in this example, about the 
component of a color filter 10, the same sign as the 1st example of the above is attached, and the 
explanation is omitted. 

[0062] The important section of transparency mold liquid crystal equipment 200 is shown in this 
drawing, between the opposite substrates 201 which consist of a color filter 10, a glass substrate, 
etc., the liquid crystal layer 203 which consists of STN (Super Twisted Nematic) liquid crystal etc. is 
pinched, and the outline configuration of this liquid crystal equipment 200 is carried out. On the 
protective coat 16 of a color filter 10 (liquid crystal side), two or more 1st electrodes 206 are formed 
in the shape of a stripe at the predetermined spacing, and the orientation film 209 is formed so that 
the top face may be covered. On the other hand, on the color filter 10 of the opposite substrate 201, 
and the field which counters (liquid crystal layer side), two or more 2nd electrodes 205 which extend 
in the direction which intersects perpendicularly with the 1st electrode 206 by the side of a color 
filter are formed in the shape of a stripe at the predetermined spacing, and the orientation film 207 is 
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formed so that the top face may be covered. And the crossing part of the 1st electrode 206 and the 
2nd electrode 205 is a pixel, and it is constituted so that the coloring layers 15r, 15g, and 15b of a 
color filter 10 may be located in the part used as this pixel. 

[0063] Moreover, although not illustrated, the polarizing plate is installed in the external surface side 
of the opposite substrate 201 and a color filter 10, respectively. Moreover, a sign 204 is a spacer for 
holding uniformly in a substrate side spacing between substrates (it being called a eel gap), and a 
sign 210 is a sealant for holding liquid crystal between substrates. In addition, the 1st electrode 206 
and 2nd electrode 205 form transparence electrical conducting materials, such as ITO (Indium Tin 
Oxide), in the shape of a plane view stripe. According to the liquid crystal equipment 200 of this 
configuration, the same effectiveness as the liquid crystal equipment 100 of said 1st example is 
acquired, and improvement of the brightness nonuniformity in liquid crystal equipment and rubbing 
nonuniformity and low cost-ization can be realized. 

[0064] Draw ing 11 is what showed the 3rd example which constituted liquid crystal equipment using 
the color filter 10 of this operation gestalt, and is the decomposition perspective view showing the 
outline configuration of the TFT mold (Thin Film Transistor mold) liquid crystal equipment 300 of a 
transparency mold. The transparency mold liquid crystal display as a final product is constituted by 
equipping the liquid crystal equipment 300 of this operation gestalt with incidental elements, such as 
IC for a liquid crystal drive, a back light, and a base material. This liquid crystal equipment 300 is 
equipped with the color filter 10 of said 1st operation gestalt, and arranges a color filter 10 to the up 
side (watcher side). In addition, in this example, about the component of a color filter 10, the same 
sign as the 1st example of the above is attached, and the explanation is omitted. 
[0065] The liquid crystal equipment 300 of this operation gestalt is constituted considering a color 
filter 10, the opposite substrate 314 arranged so that this may be countered, the liquid crystal layer 
which was pinched among these and which is not illustrated, the polarizing plate 316 attached to the 
top-face side (watcher side) of a color filter 10, and the polarizing plate which was attached to the 
inferior- surf ace-of- tongue side of the opposite substrate 314 and which is not illustrated as a subject. 
On the protective coat 16 of a color filter 10, the electrode 318 for a liquid crystal drive is formed. 
This electrode 318 consists of transparence electrical conducting materials, such as ITO (Indium Tin 
Oxide), and let it be the whole surface electrode which covers the whole field in which the below- 
mentioned pixel electrode 332 is formed. Moreover, an electrode 318 is covered and the orientation 
film 319 is formed in the liquid crystal layer side. 

[0066] On the other hand, the insulating layer 325 is formed on the opposite substrate 314, and the 
switching element and the pixel electrode 332 of a TFT mold are formed on the insulator layer 325. 
In addition, although the orientation film is prepared on the pixel electrode 332 with actual liquid 
crystal equipment, it is omitting in this drawing. 

[0067] Thin film transistor T (TFT) as a switching element On the insulating layer 325 formed on 
the opposite substrate 314, signal-line 352 — is formed with scanning-line 351 — in the shape of a 
matrix. The pixel electrode 332 is formed for every field surrounded by signal-line 352 — with these 
scanning-lines 351 --. Thin film transistor T possessing a source electrode, a drain electrode, a semi- 
conductor, and a gate electrode is incorporated and constituted by the part between the corner part of 
each pixel electrode 332, the scanning line 351, and a signal line 352. And it is constituted so that 
thin film transistor T may be turned on and off and energization control to the pixel electrode 332 
can be performed by impression of a signal to the scanning line 351 and a signal line 352. 
[0068] According to the liquid crystal equipment 300 of this configuration, the same effectiveness as 
the liquid crystal equipment 100 of said 1st example is acquired, and improvement of the brightness 
nonuniformity in liquid crystal equipment and rubbing nonuniformity and low cost-ization can be 
realized. Moreover, although the liquid crystal equipment of each above-mentioned example was 
considered as the configuration of a transparency mold, it can prepare a reflecting layer or a 
transflective reflection layer in a proper location, and can also constitute the liquid crystal equipment 
of a reflective mold, or the liquid crystal equipment of a transflective reflective mold, 
[0069] Drawing 12 is the fragmentary sectional view having shown the 2nd operation gestalt of a 
color filter. The point that the color filter 90 of this operation gestalt differs from the color filter 10 
of said 1st operation gestalt greatly is a point that the coloring layers 95r, 95g, and 95b are formed by 
the FOTORISO graphic method not using the ink jet. This color filter 90 is equipped with the pixel 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 



4/23/2007 



JP,2G03-I566I6,A [MEANS] 



Page 1 1 of 1 1 



allotted in the shape of a matrix on substrate 91a, and the boundary line of a pixel and a pixel is 
divided by the black matrix 92 which consists of a protection-from-light layer. The coloring layers 
95r, 95g, and 95b which consist of one ink of R (red), G (green), and B (blue) are formed in the pixel 
of each, and the protective coat 96 is formed so that these whole may be covered. The so-called 
mosaic array may be used for the array of R, G, and B, and it may also be other arrays, such as a 
stripe array and a delta array. 

[0070] What is necessary is to form a protective coat 96 by the ink jet method, and just to cut the 
substrate base material 91 for each color filter of every next, after using a FOTORISO graphic 
method and forming in order the black matrix 92 and the coloring layers 95r, 95g, and 95b which 
subsequently consist of ink of R (red), G (green), and B (blue) on the substrate base material 91, in 
order to manufacture the color filter 90 of this operation gestalt. The same procedure as the 
formation process of the protective coat 16 in said 1st operation gestalt can perform formation of a 
protective coat 96 using the protective coat formation equipment 52 34 in said 1st operation gestalt, 
i.e., the 4th ink jet equipment, the 4th dryer 44 and hardening equipment 45, and the same 
equipment. In this operation gestalt, since an ink jet is used for applying the coating liquid L for 
protective coats on the substrate base material 91 with which the coloring layers 95r, 95g, and 95b 
were formed, on the whole surface of the substrate base material 91, it is good also as homogeneity 
in the coverage per unit area, or it is also possible to change coverage on the coloring layers 95r and 
95g and 95b the black matrix 92 top, and to control thickness, 

[007 1] Also in this operation gestalt, the surface level difference D of a protective coat can be made 
small like said 1st operation gestalt at 1 micrometer or less. Moreover, since the ink jet is used for 
formation of a protective coat, compared with the case where a spin coat method is used, there is 
little amount of the coating liquid used, it ends, and the color filter excellent in surface surface 
smoothness can be manufactured by low cost. Moreover, the color filter 91 of this operation gestalt 
as well as the color filter 10 of said 1st operation gestalt can constitute liquid crystal equipment, and 
the same operation effectiveness can be acquired. 

[0072] Next, the operation gestalt of the electronic equipment of this invention is explained. Drawing 
13 (a) is the perspective view having shown an example of a cellular phone. A sign 600 shows the 
body of a cellular phone, and the sign 601 shows the liquid crystal display section, Dr aw ing 13 (b) is 
the perspective view having shown an example of pocket mold information processors, such as a 
word processor and a personal computer. An information processor and a sign 701 show the input 
sections, such as a keyboard, a sign 703 shows the body of an information processor, and, as for the 
sign 700, the sign 702 shows the liquid crystal display section. Dra w ing 1 3 (c) is the perspective 
view having shown an example of wrist watch mold electronic equipment. A sign 800 shows the 
body of a clock and the sign 801 shows the liquid crystal display section. In these electronic 
equipment, the liquid crystal display sections 601, 702, and 801 are constituted using either of liquid 
crystal equipment 100, 200, and 300 equipped with either of said 1st or 2nd color filter 10 and 90, 
for example, the liquid crystal equipments of said l-3rd examples. 

[0073] If it is in the electronic equipment of these operation gestalten, since the liquid crystal display 
sections 601, 702, and 801 are constituted using the liquid crystal equipments 100, 200, and 300 
which were equipped with the color filter 10 excellent in the surface surface smoothness of a 
protective coat, and were excellent in the homogeneity of the gap of a liquid crystal layer, a poor 
display, such as brightness nonuniformity, is prevented and a good liquid crystal display is obtained. 

[Translation done.] 
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EXAMPLE 



[Example] (Example 1) The color filter 10 was manufactured by the approach shown in drawing 7 . 
First, the substrate base material 1 1 which consists of 47cm long, 37cm wide, and alkali free glass 
with a thickness of 0.7mm was prepared, after it washed the front face to heat concentrated sulfuric 
acid by the penetrant remover which added hydrogen peroxide solution 1 % of the weight and it 
carried out the rinse to it with pure water, air desiccation was performed and the front face was 
defecated. Next, after thickness formed the chromium thin film which is an average of 0.2 
micrometers by the spatter on the front face of the defecated substrate base material 1 1, it etched into 
it and the black matrix 12 was formed in it. Arrangement of two or more color filters 10 which can 
be set on the substrate base material 1 1 left the margin of the shape of a frame with a width of face of 
20mm to the periphery section, and it has arranged it so that 28mm long and a 36mm wide service 
area may be located in a line with the inside in the shape of a matrix. Moreover, spacing of the 
service area which adjoins each other in a lengthwise direction was set to 7mm, and spacing of the 
service area which adjoins each other in a longitudinal direction was set to 6mm. 
[0075] Subsequently, the resist layer 17 which consists of a transparence photopolymer constituent 
of fluorine content acrylic of a negative mold was formed with the spin coat method on the substrate 
base material 1 1 with which the black matrix 12 was formed, and after it heated this for 20 minutes 
and it carried out predrying at 100 degrees C, where the mask film 18 formed in the predetermined 
matrix pattern configuration is stuck, ultraviolet rays were irradiated and were exposed. And after 
being immersed in the alkaline developer and removing the resist layer of the part which is not 
exposed, the rinse by pure water, spin desiccation, and heat curing were performed in order, and the 
bank 13 was formed. The heating conditions at the time of carrying out heat curing were set as for 30 
minutes at 200 degrees C. A front face is non-dense ink nature, and height set the bank 13 to about 
2.5 micrometers. 

[0076] Next, the substrate base material 1 1 with which the partition 14 which consists of a black 
matrix 12 and bank 13 was formed was introduced into the 1st ink jet equipment 3 1, and red ink was 
breathed out from the ink jet head (illustration abbreviation) to the field (field surrounded by the 
partition 14) in which the pixel which consists of coloring layer 15r of R (red) is formed. As red ink, 
after making polyurethane resin oligomer distribute a red organic pigment, a cyclohexanone and 
butyl acetate were added as a low boiler, butyl carbitol acetate was added as a high boiler, 0.01 % of 
the weight of non-ion system surfactants was further added as a dispersant, and what was made into 
viscosity 6-8 mPa-s was used. The contact angle over the nozzle plate of this red ink was 40. 1 
degrees, and surface tension was 30.8 mN/m, Then, it conveyed to the 1st dryer 41, ink was dried 
here, and coloring layer 15r of R (red) was formed. Desiccation was performed on 50 degrees C and 
the heating conditions for 3 minutes using the hot plate. The height (thickness after desiccation) of 
coloring layer 1 5r of R (red) was set to L2 micrometers, 

[0077] Then, it introduced into the 2nd ink jet equipment 32, and green ink was breathed out from 
the ink jet head (illustration abbreviation) to the field (field surrounded by the partition 14) in which 
the pixel which consists of 15g of coloring layers of G (green) is formed. The thing of the viscosity 6 
- 8 mPa-s which the organic pigment was changed into the green thing in the presentation of the red 
ink used above as green ink, and also were used as the same component was used. The contact angle 
over the nozzle plate of this green ink was 40.5 degrees, and surface tension was 31*4 mN/m, Then, 
it conveyed to the 2nd dryer 42, ink was dried here, and 15g of coloring layers of G (green) was 
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formed. Desiccation was performed like coloring layer 15r of said R (red). The height (thickness 
after desiccation) of 15g of coloring layers of G (green) was set to 1.0 micrometers. 
[0078] Then, it introduced into the 3rd ink jet equipment 33, and blue ink was breathed out from the 
ink jet head (illustration abbreviation) to the field (field surrounded by the partition 14) in which the 
pixel which consists of coloring layer 15b of B (blue) is formed. The thing of the viscosity 6-8 
mPa-s which the organic pigment was changed into the blue thing in the presentation of the red ink 
used above as blue ink, and also were considered as the same presentation was used. The contact 
angle over the nozzle plate of this blue ink was 39.8 degrees, and surface tension was 30.9 mN/m. 
And it conveyed to the 3rd dryer 43, ink was dried here, and coloring layer 15b of B (blue) was 
formed. Desiccation was performed like coloring layer 15r of said R (red). The height (thickness 
after desiccation) of coloring layer 15b of B (blue) was set to 0.8 micrometers. Then, it conveyed in 
oven 46, postbake was performed the condition for 220 degrees C and 30 minutes, and the coloring 
layers 15r, 15g, and 15b were stiffened. 

[0079] Then, after performing AP processing (atmospheric-pressure plasma treatment) to the 
substrate base material 1 1 with which the coloring layers 15r, 15g s and 15b were formed and forming 
the front face of bank 13 into parent ink, it introduced into the 4th ink jet equipment 34, and the 
coating liquid L for protective coats was applied to the whole field in which the coloring layers 15r, 
15g, and 15b of the substrate base material 1 1 are formed. As coating liquid L for protective coats, 
acrylic resin, an epoxy resin, a coupling agent, diethylene-glycol wood ether (solvent of 162 degrees 
C of boiling points), and the thermosetting resin constituent that consists of butyl carbitol acetate 
(solvent of 247 degrees C of boiling points) were used. The contact angle [ as opposed to 6 mPa-s 
and a nozzle plate in the viscosity of this coating liquid L for protective coats ] was 50 degrees, and 
surface tension was 28 mN/m. 

[0080] The 4th ink jet equipment 34 was constituted so that the maximum of the width of face which 
can be applied by carrying out 1 ******** of the ink jet head groups 1 might be set to 152mm. And 
on the substrate stage 4, the substrate base material 1 1 was set so that the lengthwise direction of the 
substrate base material 1 1 might turn into a travelling direction S, and spreading was started from the 
corner of the substrate base material 1 1. At the time of spreading, the edge of the paint film formed 
with one scan controlled the width of face of a paint film to be located outside the service area of the 
color filter on the substrate base material 1 1 by setting up suitably the combination of the nozzle 67 
which makes coincidence breathe out coating liquid L among two or more nozzles 67. The spreading 
width of face of 1 scan eye applied from the end of the lengthwise direction of the substrate base 
material 1 1 to the other end as 126mm, subsequently to the longitudinal direction of the substrate 
base material 1 1 started a new line, and, specifically, performed 2 scan eye. Line feed width of face 
was set up so that neither a lap nor a clearance might be made between that of the paint film formed 
by 1 scan eye, and the paint film formed by 2 scan eye, and spreading width of face of 2 scan eye 
was set to 126mm. 3 scan eye was applied similarly and the coating liquid L for protective coats was 
applied on the whole surface of the substrate base material 1 1. 

[0081] Then, it conveyed to the 4th dryer 44 and pnedrying of the coating liquid L for protective 
coats applied on the substrate base material 1 1 was carried out by hot plate desiccation. The heating 
conditions at the time of desiccation were set as for 5 minutes at 100 degrees C. Furthermore, it 
introduced into hardening equipment 45, and it heat-treated the condition for [ 200 degrees-C ] 30 
minutes* the paint film was stiffened completely, the protective coat 16 was formed, and the color 
filter 10 was obtained. The surface level difference was measured about the obtained color filter 10. 
Measurement measured the surface level difference about 20 on one color filter, and calculated the 
average of 20 places. Consequently, the surface level difference of a protective coat 16 was about 
0.29 micrometers. Moreover, the TFT mold liquid crystal equipment of the transparency mold which 
has the configuration shown in drawing 1 1 was manufactured using the obtained color filter 10. 
When the obtained liquid crystal equipment was made to drive, the interference nonuniformity in the 
edge section of a display screen was not accepted, but the good display was obtained. 
[0082] (Example 1 of a comparison) In the above-mentioned example 1, a protective coat 16 was not 
formed all over the substrate base material 1 1, but it formed only in the service area of a color filter 
10, and also the color filter was manufactured similarly. That is, the black matrix 12, bank 13, and 
the coloring layers 15r, 15g, and 15b were formed on the substrate book material 1 1 like the above- 
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mentioned example 1. Then, after performing AP processing and forming the front face of bank 13 
into parent ink, the coating liquid L for protective coats was applied only to the field which turns into 
a service area of a color filter 10 on the substrate base material 1 1 by the Inkjet method. The coating 
liquid L for protective coats used the same thing as the above-mentioned example 1. Then, like the 
above-mentioned example 1, after performing predrying and heat curing of a paint film, the substrate 
base material 1 1 was cut and the color filter was obtained* 

[0083] About the obtained color filter 10, the surface level difference was measured like the above- 
mentioned example 1. Consequently, although the surface level difference of a protective coat 16 
was about 0.30 micrometers, when were used for the TFT mold liquid crystal equipment of a 
transparency mold like the above-mentioned example 1, and making liquid crystal equipment drive, 
the interference fringe by which thickness nonuniformity is considered to be the cause by the 
periphery section (edge section) of a display screen was observed. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the fragmentary sectional view showing the 1st operation gestalt of the color filter 
of this invention. 

[Drawing 2] It is the outline block diagram showing the example of the production line used suitable 
for the manufacture approach of the color filter of this invention. 

[Drawing 3] It is the outline block diagram showing the example of the ink jet equipment used 
suitable for the manufacture approach of the color filter of this invention. 
[Draw ing 4] It is the top vie w showing an example of the array of the ink jet head in the ink jet 
equipment of drawing 2 . 

[Drawing 51 It is the important section cross-section perspective view of the ink jet head in the ink 
jet equipment of drawing 2 . 

[Drawing 6] It is the sectional view of the ink jet head in the Inkjet equipment of dxawin^2 . 
[Drawing 7] (a) - (e) is the type section Fig* having shown how to manufacture the color filter of the 
1 st operation gestalt, in order of the process. 

[Drawing 8] It is the top view showing other examples of the array of the ink jet head in the ink jet 
equipment of drawing 2 . 

[Drawi ng 91 It is the sectional view having shown the example of the liquid crystal equipment 
concerning this invention. 

[Drawing 101 It is the sectional view having shown the example of the liquid crystal equipment 
concerning this invention. 

[ Drawi n g 11] It is the decomposition perspective view having shown the example of the liquid 
crystal equipment concerning this invention, 

[Drawing 12] It is the fragmentary sectional view showing the 2nd operation gestalt of the color 
filter of this invention. 

[Drawing 13] It is what showed the example of the electronic equipment concerning this invention, 

and (a) is the perspective view of a cellular phone and (c) is [ (b) is the perspective view of a pocket 

mold information processor, and ] the perspective view of wrist watch mold electronic equipment. 

[Drawing 14] It is the type section Fig. showing the example of the conventional color filter, 

[Drawing 15] It is an outline sectional view for explaining the surface level difference in the 

conventional color filter. 

[Description of Notations] 

10 90 -Color filter 

1191 — Substrate base material 

11a, 91a, 501 - Substrate, 

15r, 15g, 15b, 95r, 95g, 95b, 502r, 502g, 502b - 16 A coloring layer, 96,503 - Protective coat 
1 — Inkjet head group 
67 — Nozzle 
72 — Ink jet head 

L — Coating liquid for protective coats 
100,200,300 — Liquid crystal equipment 
101,201,314 - Opposite substrate 
103,203 — Liquid crystal layer 
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D — Surface level difference 
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